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T is more thin probable that the war now in progress between 
Japan and China, the two largest empires of Asia, will be of long 
duration and of serious consequences. It may last for years. It 

_ may lead to a general complication with European nations,—par- 
ticularly those which have large commercial or territorial interests in 
the east, and especially England and Russia. Russia wants a foothold in 
Corea in order to establish her supremacy in the Pacific. The present 
headquarters of Russia in the Pacific coast are at Vladivostock, which, 
while possessing a magnificent harbor, is altogether too cold in win- 
ter; during several months of the year no ships can move in or out on 
account of its ice-bound condition. Russia wants Port Lazareff on the 
eastern coast of Corea to make it the terminus of her great Siberian 
railway, as well as the headquarters of her military and naval forces on 
the Pacific coast. But England will not, under any circumstances, 
allow Russia to assert her power in that part of the world without a 
bitter contest, for in that case the British supremacy in the east would 
be a thing of the past. 

The United States, under a wide construction of the ‘‘ Monroe 
doctrine,’’ will not allow itself to be led into an entanglement in this 
instance. What concerns the American people most, therefore, is not 
the political effect of the hostilities which are raging between Japan 
and China,—whose object is, on either side, to destroy lives and 
property of the enemy,—but the effect which this war may have upon 
the ‘‘ peaceful commercial warfare’’ which is carried on for mutual 
benefit and advantage by the United States with both Japan and China. 
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772 ASPECTS OF THE JAPAN-CHINA WAR. 
Let us examine the quantity and the quality of the trade now done be- 
tween the United States and the two belligerent nations. ‘The official 
report of the bureau of statistics of the treasury department at Wash- 
ington for the fiscal year 1892-93 gives the following figures : 


IMPORTS FROM JAPAN—FISCAL YEAR 1592-93. 


Camphor, crude. . 302,349 

Sulphur, crude 133,455 

Chemicals, drugs, and dyes 58,032 

Hats, bonnets and hoods, material for 119,286 

113,993 

14,791,033 

Coal, bituminous 

Earthen, stone, and china ware 

lax, hemp, jute, etc., manufactures of 

Metal compositions and manufactures of 

Paper and manufactures of 310,986 

Rice and rice meal 324,412 

Silk, manufactures of 3,347,834 

Wood, manufactures of, .. 140,974 

1,538,775 


Total merchandise 
Specie —Gold 
Silver 


Total merchandise and specie 


EXPORTS TO JAPAN—FISCAL YEAR 1592-93. 


Books, maps, engravings, etc, 

Breadstuffs—W heat flour 

Chemicals, drugs, dyes, and medicines........... 
Clocks and watches and parts of 

Cotton cloth 

Fruits, preserved 

Iron and steel and manufactures of 


Machinery 

Leather—Sole 

Oils—Mineral retined 

Provisions, comprising meat and dairy products,........ eons 68,050 

Stationery, except paper 14,174 

Tobacco, manufactures of... 232,662 

Wood, manufactures of 63,208 

Total domestic merchandise $3,189,711 

Foreign merchandise 5,783 

Specie—Silver 4,150,980 

Total merchandise and specie $ 7,346,474 


193,945 

20,514 

114,694 

9,084 
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IMPORTS FROM CHINA—FISCAL YEAR 1892-93. 


Chemicals, drugs, and dyes .......... 
Hats, bonnets, and hoods, materials for... 405,329 
Hides and skins, other than fur skins... 464,149 
Mattings for floors, of round or split straw...........6.00- 755,079 
Silk, unmanufactured, raw and waste eee 5,470,380 
Opium prepared for smoking, etc. 473,517 
Earthen, stone, and china ware. 16,242 


Total merchandise. . $20,636,535 
Specie—Gold....... 


‘Fotal merchandise and Specie. $20,765,895 


? 


EXPORTS TO CHINA—FISCAL YEAR 1892-95. 


Clocks and watches, and: parts 16,578 


Tron and steel and manufactures of... 52,431 
Provisions, comprising meat and dairy products,............. 25,942 
Wood, boards, deals, and planks... 80,718 


All other articles. ... 


33,900,457 
Specie—Silver..... 


Total merchandise and specie.........6..ccccccesecenes $3,950,457 
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It thus appears that the commerce of the United States with China 
and Japan is one-sided. We buy largely from both countries, but 
sell little to either. They can buy cheaper from Europe than from 
us, while we are compelled to buy from them by the fact that most of 
the commodities are procurable only from those countries. Some 
classes of goods which are obtainable elsewhere can be sold to us for 
less money by China or Japan than by other countries. ‘The most 
important articles imported from Japan are silk (raw and manufac- 
tured) and tea, which amount to more than 80 per cent. of the total 
imports from that country. Our shipment of petroleum heads the 
list, and this is the only article of considerable value going in that 
direction. Our export to China amounts to a little less than $4,000, - 
ooo,—with kerosene and cotton cloths as the principal commodities, 
—but she supplies us with goods worth over $20,000,000, tea and silk 
being the chief articles, as in the case of Japan. 

Now as to the quality of goods imported from Japan and China. 
The principal articles are raw silk and tea, which cannot be produced 
so cheaply in the United States. ‘Tea is peculiar to those countries, 
for climatic reasons, while the quality of silk goods imported from 
Japan is such that American looms cannot duplicate them. 

The volume and character of the imports of China and Japan from 
the United States show the higher state of civilization and greater 
development of manufacturing in Japan as compared with China. 
China, having a population ten times larger than her neighbor, buys of 
us very little more than the latter, while falling far short with respect 
to exports. ‘The imports of Japan are larger in each item, except in 
the case of kerosene and cotton cloth. With regard to cotton cloth 
the cause is plain. Japan has of late years built numerous spinning 
factories, and not only can supply its own wants, but is supplying 
China with cotton yarns. With China, books, maps, engravings, 
stationery, musical instruments, etc., are so insignificant that the stat- 
istical bureau has seen fit to throw them together in an unnamed item, 
while in the case of Japan all these have been itemized. 

Though one-sided, the commerce of the United States with Japan 
and China is yet extensive and important. If the war should become 
extensive and prolonged this vast commercial interest undoubtedly 
will be disturbed in no small degree. Should the belligerent powers 
see fit to blockade the ports of each other the supply of certain com- 
modities will be cut off for the time being. Opinions are divided as 
to the possibilities of European interference in case of blockade of 
treaty ports. [am inclined to think that both Japan and China have 
their own independent rights and responsibilities to do what they like 
in times of war, and it is only right for other powers to observe strict 
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neutrality. But if outsiders should want to carry on their trade with 

either of the belligerents, when the other intends to blockade the 
ports, it would simply:mean aiding and abetting warfare, and there- 
fore they would be considered as violating the terms of neutrality. 
Reserving this right to herself, the Japanese government has signified 
her intention of not blockading certain ports in China until the neces- 
sity arises. On the other hand, China has not the requisite naval 
strength to send out boats to blockade Japanese ports. Therefore, 
for the present at least, there is little apprehension to be felt as to a 
blockade of the treaty ports of either country. 

There are other causes which should be taken into consideration, 
however. In times of war, men belonging to the industrial classes may 
be recruited into active service, while others will be required to work 
on munitions, ammunition, and other military and naval stores rather 
than in their vocations of peaceful industry. ‘The general public will 
feel greatly interested and concerned and naturally their attention will 
be called away from business to matters of war. Such will be the case 
with the Japanese, I am positively certain. ‘The Japanese people, 
as a class, are most loyal and patriotic, and when the honor and 
dignity of the country are at stake they must know the news of the 
day before anything else. Every minute taken away from the working 
time of each of those silk-reeling girls, silk-weaving hands, and tea- 
picking girls must tell in the end upon the production. 

Now the American exports to Japan and China, as already shown, 
are comparatively small, but this might be interfered with by the war, 
as well as our import trade from those countries. Nations at war 
cannot afford expenditures for anything but necessaries, and these 
necessaries in times of war are arms and ammunition. ‘These latter 
are what are called contrabands of war and therefore liable to seizure 
by the belligerent governments. All the mail-steamers plying between 
the Pacific coast of America and Chinese ports have to call at Yokohama 
on their way to China, and each of them will be subjected there to 
close inspection by the Japanese government. Therefore, exports from 
this country to China will be much more seriously disturbed than those 
to Japan, as China cannot intercept incoming steamers to Yokohama. 

The silver element in the commerce of this country with China 
and Japan is one that must not be lost sight of. Conflicting opinions 
prevail as to the effect of the present war upon the price of silver. 
Some say that it will go lower, because the two hostile countries will 
have to pay in silver for what they buy instead of with commodities, 
as in times of peace, and that the London market, therefore, will be 
over-supplied with silver, with the result of causing its price to fall still 
lower. I am inclined to think that the reverse will be the case. The 
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combagant nations will need silver more than they require goods, and 
they need more money than their available supply, and therefore they 
will draw silver from London by one means or another, and thus the 
London supply of silver will be decreased and the price, in conse- 
quence, increased. Thus far no effect has been shown upon the white 
metal, the price of which has of late been remarkably steady. 

The most annoying effect of the war upon the commercial world 
up to date is the delay in the transmission of cable messages between 
America and the east. It is frequently the case with such commodi- 
ties as silk and tea that offers are kept open only for a short time—say 
three or four days—and no doubt several important transactions have 
already fallen through on account of the delays of cablegrams. 

The present emergency affords additional proof that a Pacific cable 
line between San Francisco and Japan, via Honolulu, would be of the 
greatest importance to the commercial, political, and naval interests 
of the United States. The war telegrams now coming from various 
cities in Japan and China not only are delayed in transmission, but 
the news is far less complete than should be the case during the pro- 
gress of a great war in these days of electric cables. One cause of the 
present unsatisfactory news service is due without doubt to the prohi- 
bition by the Chinese government of all private messages over their 
lines ; besides, the Siberian land-lines are often liable to interruptions. 
But with a direct Pacific cable we ought to be in possession of all the 
news within a few hours of occurrence, and that in an accurate form. 
While not an expert in telegraphic matters, I cannot help thinking 
that the ever-increasing commercial and political interests in common 
of the United States, Hawaiian republic, Japan, China, and other 
Asiatic countries would be sufficiently important to support a direct 
cable service. When the present war is over, the commercial impor- 
tance of the east to the United States will be vastly augmented. 

The direct cause of the present war was the rebellion in Corea of a 
certain faction of malcontents. The rebels proving too much for the 
government of the peninsular kingdom, the king asked for aid from 
China, whose government forthwith landed a large force of troops in 
Corea. ‘Thereupon Japan was compelled to send her troops to the 
peninsula for the purpose of protecting the lives and property of the 
Japanese subjects domiciled there. According to a treaty between 
Japan and China, each country, upon giving due notice to the other, 
has the right to land troops in Corea. The Japanese have large com- 
mercial interests in Corea,—larger, in fact, than all other treaty powers 
combined. 

It must be understood that there have been many disturbances in 
Corea and in every instance the aim and purpose of the mobs have 
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been against foreign intercourse. At times the rioters have attacked 
the Christian missionaries, and, again, the mobs have aimed their 
blows at the Japanese, including the legation of that country in Seoul. 
During the last twenty-five years Japan has had a series of provocations 
sufficiently strong for bombarding Seoul, taking the king ‘prisoner, and 
making the whole peninsula a Japanese territory. 

The great civil war in Japan seventeen years ago was waged over 
the principle of Corean invasion, and it cost a great deal more than a 
Corean invasion would have cost. Some of the ablest and most patri- 
otic Japanese generals and statesmen were killed, in addition to an 
enormous waste of money. But, from a love of peace and civilization, 
Japan has always shown leniency towards Corea, and the larger part of. 
the originally small indemnities levied against Corea remains unpaid. 

On the other hand, it seems certain that China is constantly aiding 
and abetting the barbarities of the Coreans towards Japanese and other 
foreign residents. In the recent case of the murder in Shanghai of 
Kim ok Kun there was very wide room for suspicion of Chinese being 
behind the screen. Kim ok Kun, a native of Corea, had been a 
political refugee for years in Japan, protected by the Japanese govern- 
ment. Kim ok Kun was induced by a Corean to go to China 
for the purpose of interviewing Li Hung Chang, and on his arrival 
in Shanghai he was stabbed by the supposed friend and then the 
corpse was placed on board a Chinese man-of-war and sent to Corea, 
where it was dismembered and exposed to public view in various parts 
of the country. It may be added that the assassin was discovered to 
be armed with the authority from the king himself, and on his return 
home he was promoted to high official rank for his criminal act. 

China has been asserting suzerainty over Corea, in spite of the in- 
dependence of the latter recognized by several civilized nations, in- 
cluding the United States. These countries have treaties of amity and 
commerce with the kingdom of Corea, and diplomatic representatives 
are exchanged, as between entirely independent countries. In the 
present instance, notwithstanding the treaty stipulations, China per- 
emptorily and impudently requested Japan to withdraw her troops from 
Corea. Japan politely declined, but instead submitted to China 
propositions to codperate in introducing reforms in the administration 
of the Corean government so as to prevent a recurrence of internal 
commotions which endangered the lives and property of alien residents 
in the peninsula, including Japanese as well as Chinese. China re- 
fused to listen and immediately began warlike preparations. On July 
23, at the instigation of the Chinese resident minister at the Corean 
capital, a combined army of Coreans and Chinese attacked the Japanese 
garrison at Seoul and were badly defeated, the Japanese taking the king 
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captive. After several engagements the emperor of Japan on August 1 
made a formal declaration of war against China, and the diplomatic 
representatives were withdrawn from their respective courts. ‘The next 
day the Chinese emperor issued a characteristic reply. While the 
fighting is going on between Japan and China the Corean king has 
accepted the Japanese propositions and authorized his father, Dai In 
Kun, to proceed with reforms in the administration, with the assistance 
of the Japanese minister in Seoul. 

In fighting strength, on both land and sea, the belligerent coun- 
tries are not well matched. Homogeneous, united, and patriotic, the 
Japanese army, drilled to perfection under the best European methods 
and with weapons of the latest inventions, must, as a matter of course, 
win victory after victory over the dissimilar, disorganized, timid 
crowd of Chinese troops, some of whom are said to carry old-fashioned 
bows and arrows. It must be admitted that China can reénforce her 
army to ten times as great a number as her combatant; but if nu- 
merical strength is the only element required for success in war, all 
Europe combined would be unable to defeat the Chinese. Japan can, 
if necessary, send out 150,000 troops, reserving a sufficiently strong 
force at home to protect herself, and she has enough stores to sustain 
three years of foreign war. 


China has a navy of some forty-seven vessels, whose tonnage is 


67,147 tons, as against Japan’s thirty-five vessels of 65,526 tons. 
Many of the Chinese vessels are small unserviceable boats, while some 
of Japan's are among the most formidable war-ships afloat. China 
has already lost eight of her best vessels and her northern squadron 
is now of very little service. Under these circumstances it seems 
only right that Japan should win in a series of short, sharp, and de- 
cisive victories, and bring the Chinese to reason on a proposition for 
settling differences peacefully. However, the latter are characteristic- 
ally obstinate and stubborn and the war may drag on indefinitely. 

But sooner or later the war must come to an end, when China will 
find out what modern art and science can do in warfare. The defeat 
will open the eyes of the Chinese and will lead them to the path of 
progress, and the result will be a propagation of modern civilization 
into a land which has never yet been able to avail itself of the advant- 
ages of it. We in America shall then see a vast increase of trade and 
commerce with China and other Asiatic countries. 
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NIKOLA TESLA AND HIS WORK.* 
By Nelson W. Perry, E. M. 


T is not often that it is in good taste to estimate the character of a 
man while he is living, or safe to weigh his works or to estimate 
their proper place in any science while it is still in an embryotic 

state. There are exceptions, however, as in the case of political and 
other celebrities who, by reason of their eminence, have become in a 
sense public characters, or whose work has already revolutionized the 
science in the interest of which it has been undertaken. Under both 
of these exceptions it seems altogether proper to speak of Mr. Nikola 
Tesla, for ifa man by taking two continents by storm may be called a 
public character in the sense in which the expression is here used, Mr. 
Tesla is one, and if the discovery of a new system such as the rotary 
magnetic field which ina few years has largely revolutionized our meth- 
ods of conversion of electrical into mechanical energy, and which has 
formed the basis of the greatest attempt at power-transmission ever 
made, partakes of the nature of a revolution of the science, then for 
this reason may Mr. Tesla’s work be reviewed with propriety while 
their author is still in the flesh. 

Mr. Tesla was born in 1857, and therefore is still quite a young 
man, but he has crowded within his thirty-seven years of life an experi- 
ence that would be considered ripe for any one of a dozen other men 
if it were divided equally among them. While foreign-born (at Smil- 
jan-Lika on the borderland of Austro-Hungary), he is an American by 
adoption. Though proud of his adopted country he is not so intensely 
American as some foreigners become who adopt this country as their 
home. 

The one discovery of Mr. Tesla which among practical men stands 
out most prominently to-day, because of the practical results already 
obtained, is his discovery of what is generally known as the rotating mag- 
netic field. ‘The alternating current, as the name would imply, means 
a current which changes its direction periodically. It possesses many 
characteristics peculiar to itself. ‘The distinct advantage of an alternat- 


*In the publisher’s announcement, some months ago, of a series of papers on “ Electrical 
Science up to Date,” was included the promise of a paper in this volume of THE ENGINEER- 
ING MAGAZINE, by Mr. Nikola Tesla, on ‘‘ Electric-Lighting Without Heat.’’ Only the un- 
fortunate condition of the health of Mr. Tesla has postponed his compliance with his engage- 
ment in this connection. In order to keep faith, so faras possible, with the readers of the 
Magazine, there is presented herewith a paper by an electrical engineer who enjoys the ac- 
quaintance of Mr. Tesla, reviewing the discoveries of the latter gentleman which it was hoped 
that the inventor himself would be able to describe for us. The paper thus prepared has re- 
ceived the approval of Mr. Tesla, who, indeed, furnished personally some of the suggestions 
upon which it is based.—THE Eprror. 
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ing or undulating current over a steady current such as heretofore 
used in arc-lighting is, that one is able to dispense with a large 
resistance in the dynamos and lamps which are necessary in order to 
obtain a steady light. This produces a greater economy in the circuit 
all along. For transmission purposes its advantages so far outweigh 
its disadvantages as to make it the method far excellence. Alternat- 
ing-current motors enable us to obtain results which are not possible 
with motors heretofore used, namely: the motor may be made to run 
in perfect synchronism with the generators. In the ordinary motors 
the speed as is known falls below this increase, but not so in the 
motors just mentioned. But if one desires it is possible also to exactly 
imitate an ordinary direct-current motor and produce a machine which 
will have a great effort on the start. 

Mr. Tesla conceived an idea which has entirely overcome the short- 
comings of the alternating current as applied to motors. Every one 
knows—or at least is easy of demonstration—that if the north and 
south poles of a small horseshoe magnet be suspended over a bar of soft 
iron free to revolve in a horizontal plane, or be placed over an ordi- 
nary compass-needle, the latter will be attracted at either end by the 
poles of the magnet and take up a position parallel to a straight line 
drawn between the two poles of the magnet. Now if the latter be 
revolved through any angle the soft iron or needle will follow, being 
dragged around by the magnet, and if the magnet be caused to revolve 
regularly the iron will also revolve, being pulled around by the full 
force of the magnet. It was not feasible, however, to cause the 
magnet to revolve in this way, and ‘Tesla’s invention consisted in 
obviating this trouble and, in fact, in greatly simplifying the prob- 
lem. He conceived the idea that if he took an iron ring and used 
two alternating currents, one of which had its maximum value at the 
instant that the other had a zero value—or, in other words, two cur- 
rents whose periods were such that one waned as the other increased— 
he could produce in that iron ring by winding these circuits in 
alternate coils surfaces that without any mechanical movement of 
the parts would travel around that ring with a rapidity equal to the 
number of changes of direction of the currents employed. He thus 
had a ring, the north and south poles of which were rapidly revolving 
just as would the poles of the horseshoe magnet were it tied at its middle 
to a twisted string and allowed to revolve. A piece of iron pivoted at 
its middle placed concentric with this ring would therefore be dragged 
around by the changing poles of the ring. He had thus discovered 
what is somewhat awkwardly expressed by the expression, ‘* the rotary 
magnetic field,’’ and also the use of what have been termed ‘ poly- 
phased currents ’’—the one referring to the magnetism and the other 
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to the combination of currents by which this changing magnetism was 
produced. ‘This discovery is undoubtedly one of the most important 
that has ever been made within the domain of alternating currents, and 
marks a most important step in applied electricity ; in fact, it may be 
said to have been epoch-making, for without this method the experiment 
of transmitting roo horse-power, 108 miles from Lauffen on the falls of 
the Neckar to the Frankfort Exposition grounds, in 1891, would have 
been impracticable. 

If two separate currents are employed as Tesla employs them, we 
have what is called a ‘‘ diphased’’ system ; if three are employed it is 
called a ‘‘ triphased ’’ system; but in speaking of the employment of 
more than one current the generic term ‘‘ polyphased’’ is used. Tesla’s 
discovery is the basis of them all. ‘The Frankfort-Lauffen experiment 
referred to was operated on the three-phased system. ‘lhe great scheme 
of transmitting Niagara’s power to distant points, which in magnitude 
far surpasses the former experiment, will employ the original Tesla 
diphased system. 

His first successful experiment was in 1883, but the first practical 
motor that showed good efficiency was only obtained in 1887. Ferraris 
published a pamphlet bearing on the broad principles and some features 
of the discovery in May, 1888, but six months prior to this, that is in 
October, 1887, ‘Tesla’s first fundamental applications were filed in the 
Patent Office in Washington. 

There is no conflict between Ferraris and Tesla, each according to 
the other full honor and credit for the work individually done. 

As before stated, the discovery of the rotary field has nearly revo- 
lutionized the practice of tranmission of energy by alternating currents 
and the practical value of the invention is fully attested by the adoption by 
the most eminent experts in the world of the ‘Tesla system for the Niagara 
electrical plant, by which it is proposed to transmit eventually at least 
100,000 horse-power from the falls to various points along the Erie canal, 
as far as such transmission may prove economical. ‘This invention at 
once attracted the eyes of the scientific world to Mr. Tesla, who was until 
then comparatively unknown. He has, however, been an indefatigable 
worker and has made many inventions which have attracted little atten- 
tion, often only because of their lesser importance. Mr. ‘T. Commer- 
ford Martin, in his exhaustive work on the ‘‘ Inventions, Researches, 
and Writings of Nikola Tesla,’’ catalogues 137 inventions or discov- 
eries made by this man. ‘There is not room here tor even this catalogue 
and in discussing his work it will be necessary for me to confine myself 
strictly toa few of his accomplishments upon which his fame chiefly 
depends. 

Mr. Tesla early turned his attention to phenomena of alternating 
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currents of high frequency and high potential. ‘These brilliant effects 
which have so much interested scientific men are obtained in his experi- 
ments by a peculiar arrangement of condensers and coils, which enables 
him to obtain enormous potentials of a million volts or more which are 
alternated in direction many million times a second, if necessary. In the 
reports of his lectures his apparatus is minutely described, but limited 
space does not permit me to dwell upon it here. Others had experi- 
mented with currents of several thousand volts and as many reversals or 
more per minute. ‘The phenomena thereby produced were so interest- 
ingas to lead Mr. ‘Tesla to explore the field further. He employed 
currents of hundreds of thousands of volts and having more than 2,000, - 
ooo reversals per minute. With these elements at hand he possessed the 
key with which he unlocked entirely unexplored avenues and produced 
effects, especially of light, that literally dazzled the scientific world. 

Maxwell had taught the world to believe that ordinary light was 
due to electromagnetic waves of the ether, having a frequency per 
second of 5 with 14 ciphers after it. He did not prove this, but arrived 
at his conclusions through mathematical logic. Later Heinrich Hertz 
proved the truth of these deductions experimentally. This meant that 
if, by any possible means, we could artificially produce ether waves of this 
frequency, we would have light without heat and a useful efficiency for 
the energy expended of about 99 per cent. instead of an efficiency of less 
than 1 per cent. as obtained in our best gas-burners. We can readily 
produce etheric waves of a frequency of some hundreds of thousands 
and even millions, but these fall far short of the requirements in 
the case, and there were practical obstacles in the way preventing the 
slightest hope of our ever being able to produce the required frequency 
or to transmit them if we could produce them. It was ‘Tesla’s idea that 
the desired results were possible of attainment by means of powerful 
electro-static effects which, by the way, he was able to produce by his 
peculiar methods and apparatus invented for this purpose and high 
potentials. 

Of course the general bearing of these experiments is upon the 
problem of an efficient production of light, but in his lectures many 
scientific facts are pointed out, which contributed to a radical change 
in scientific opinion in regard to a number of phenomena. _ So for in- 
stance it was demonstrated that a gaseous medium like air, when elec- 
tric stress of great intensity and frequency were made to act through it, 
becomes rigid. The agitation produced by the stress in the molecules 
of the air is such as to render the air luminous, and he produced in 
some experiments streams of light by merely charging the body. In 
fact it appears possible from some experiments that a flame might 
be produced which would appear to be ordinary gas-flame and yet it 
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would be a solid. ‘The phenomenon of the aurora borealis and of the 
electric storms are usually attributed to the changes of the potential of 
the sun. <A very important fact was demonstrated that in an electrical 
condenser and in any insulating material, the air must be kept away. 
As long as this fact was not known it was not possible to properly 
insulate parts of high tension. 

I give here a paragraph on this subject in his own words: * 

But powerful electro-static effects are a sive gua non of light-production on the 
lines indicated by theory. Electromagnetic effects are primarily unavailable, for the 
reason that to produce the required effects we would have to pass current impulses 
through a conductor, which, long before the required frequency of the impulses could 
be reached, would cease to transmit them. On the other hand, electromagnetic waves 
many times longer than those of light, and producible by sudden discharge of a con- 
denser, could not be utilized... ..... We could not affect by means of such waves the 
static molecular or atomic charges of a gas, cause them to vibrate and emit light. 

To produce such luminous effects, straight electro-static thrusts are required ; these, 
whatever be their frequency, may disturb the molecular charges and produce light. 

It is to be regretted that lack of space here prevents the elucidation 
of the terms used, but the fact will be well understood without this, 
that the production of light practically without heat is within the 
bounds of possibility. ‘This was Tesla’s grand discovery and it was 
this that dazzled the mental vision of the scientific world. It only 
remained for him to illustrate his theory by experiments that the 
physical vision of the world should also be dazzled. He further says : 

It has occurred to me, however, that electro-static effects are in many ways avail- 
able for the production of light. For instance, we may place a body of some refrac- 
tory material in a closed, and preferably more or less exhausted globe, connect it to a 
source of high, rapidly-alternating potential, causing the molecules of the gas to strike 
it many times a second at enormous speeds, and in this manner, with trillions of invis- 
ible hammers, pound it until it gets incandescent ; or we may place a body in a very 
highly exhausted globe, in a non-striking vacuum, and by employing very high fre- 
quencies and potentials, transfer sufficient energy from it to other bodies in the vicinity, 
or in general to the surroundings, to maintain it at any degree of incandescence, or we 
may, by means of such rapidly alternating high potentials, disturb the ether carried by 
the molecules of a gas or their static charges, causing them to vibrate and to emit light. 

Here are clearly enunciated three distinct methods of producing 
light by electro-static action, any one of which would have startled the 
scientific world if founded solely on hypothesis. ‘lesla’s announcement 
was based on no such unstable basis as this, however ; it was based on 
experimental data which he reproduced before his audiences. Some of 
these effects had in fact been produced in a feeble way by previous 
investigators in a somewhat different manner, but it remained for 
Tesla to bring them out in a far more brilliant way than any of his 
predecessors and thereby to call attention to their importance that they 
had not previously attracted. In regard to this, he says: 


* Tesla’s lecture before the American Institute of Electrical Engineers, delivered at the 
School of Mines, Columbia College, May 20, 1891. 
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But electro-static effects being dependent upon the potential avd frequency, to 
produce the most powerful action it is desirable to increase both as far as practicable. 
[Tesla was the first to realize and practise this.] It may be possible to obtain quite 
fair results by keeping either of these factors small provided the other is sufficiently 
great; but we are limited in both directions. My experience demonstrates that we 
cannot go below a certain frequency, for, first the potential then becomes so great that 
it is dangerous ; and secondly, the light production is less efficient. 

Speaking of what has been termed the bombardment method (the 
first of the three above mentioned), he says: 

lhere is no ditficulty in reaching such high degrees of incandescence (Aat ordinary 
carbon ts to all appearance melted and volatilived. Vf the vacuum could be made 
absolutely perfect, such a lamp, although inoperative with apparatus ordinarily used, 
would, if operated with currents of the required character, attord an illuminant which 
would never be destroyed, and which would be far more efficient than an ordinary 
incandescent lamp. 

In lamps constructed on this principle, the filament or button of 
refractory material was connected to but one terminal of the circuit 
instead of to both as necessary in present practice. 

In regard to the second method, Mr. ‘Tesla says : 

The use of alternating currents of very high frequency makes it possible to trans- 
fer, by electro-static or electromagnetic induction through the glass of the lamp, suf- 
ficient energy to keep a filament at incandescence and se de away with the leading in 
wires. Many forms of lamps on this principle with continuous and broken filaments 
have been constructed by me and experimented upon, 

Thus far he had used in the first case a single connection to the 
source of energy and in the second no connection at all, but in both 
cases some refractory material within the globe was brought to in- 
candescence and served as the light-giving body. In the third method, 
however, he used neither connections nor filaments or buttons, but 
merely exhausted tubes having no electrodes whatever. Such tubes 
when grasped in the hands of the experimenter standing near an induc- 
tion coil became luminous themselves. This seems to be a most 
remarkable phenomenon, as there is nothing from which the light can 
emanate. It would seem that the tubes were filled with a luminous 
substance which was light itself. Speaking of this phenomenon he says : 

In all cases, then, when we excite luminosity in exhausted tubes by means of such 
a coil, the effect is due to the rapidly alternating electro-static potential and furthermore 
it must be attributed to the harmonic alternation produced by the machine and not to 
any superposed vibration which might be thought to exist In all the last-de- 
scribed experiments, tubes devoid of any electrodes may be used and there is no difti- 
culty in producing by their means sufficient light to read by. The light effect is, how- 


ever, considerably increased by the use of phosphorescent bodies such as yttria, 
uranium glass, etc. 

But he caps the climax of this brilliant series of experiments by 
producing conditions whereby a vacuum tube without electrodes may 
be moved anywhere within the room and, with no connection whatever 
to the walls, still remain luminous. He says: 
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For this purpose [ suspend a sheet of metal a distance from the ceiling on insulat- 
ing cords and connect it to one terminal of the induction coil, the other terminal being 
preferably connected with the ground ; or else [suspend two sheets, each being con- 
nected to one terminal of the coil, and their size being carefully determined. An ex- 
hausted tube may then be carried in the hand anywhere between the sheets or placed 
anywhere, even a certain distance beyond them ; it remains always luminous. 

During this lecture Mr. ‘Tesla performed all of the experiments re- 
ferred to and many more before his audience and then, summing up 
his own belief as to their value, he said : 

How far the results here borne out are capable of practical applications will be de- 
cided in the future. As regards the production of light, some results already reached 
are encouraging and make me contident in asserting that the practical solution of the 
problem lies in the direction I have endeavored to indicate. Sull, whatever may be 
the immediate outcome of these experiments I am hopeful that they will only prove a 
step in further development towards the ideal and final perfection. “The possibilities 
which are opened by modern research are so vast that even the most reserved must feel 
sanguine of the future. Eminent scientists consider the problem of utilizing one kind 
of radiation without the others a rational one. In an apparatus designed for the pro- 
duction of light by conversion from any form of energy into that of light, such a result 
can never be reached, for no matter what the process of producing the required vibra- 
tions, be it electrical, chemical, or any other, it will not be possible to obtain the higher 
light vibrations without going through the lower heat vibrations. It is the problem of 
imparting to a body a certain velocity without passing through all lower velocities. 
But there is a possibility of obtaining energy not only in the form of light, but motive 
power, and energy of any other form, in some more direct way from the medium. 
The time will be when this will be accomplished, and the time has come when one 
may utter such words before an enlightened audience without being considered a 
visionary. We are whirling through endless space with an inconceivable speed ; all 
around us everything is spinning, everything is moving, everywhere is energy. There 
must be some way of availing ourselves of this energy more directly. Then, with the 
light obtained from the medium, with the power derived from it, with every form of 
energy obtained without effort, from the store forever inexhaustible, humanity will ad- 
vance with giant strides. The mere contemplation of these magnificent possibilities 
expands our minds, strengthens our hopes, and fills our hearts with supreme delight. 

While none of these experiments on light have developed into prac- 
tical processes, they constitute one of the most remarkable contribu- 
tions to physical science since the days of Faraday. In the brilliancy 
of their conception and the beauty of the results obtained we are apt 
to lose sight of the great inventive genius that was required to devise 
and prepare apparatus suitable for their public production. Nowhere 
has the genius of Tesla been displayed to better advantage than in 
the production of suitable means to the desired ends, and the last 
public announcement he has made was a description of a mechanical 
and electrical oscillator by which his investigations of alternating cur- 
rents would be facilitated. 

His lecture of May 20, 1891, echoed around the world and at- 
tracted the attention of the gray-haired savants of Europe. He was 
at once besieged by invitations to repeat his lecture abroad and, on 
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February 3, 1892, he delivered his lecture with some additions before 
the most learned men of England, and received at their hands an 
ovation such as has perhaps never before been accorded to a scientific 
man. ‘The last public appearance of Mr. ‘Tesla was in a lecture during 
the Electrical Congress at the World’s Fair, which was attended by 
the principal savants of Europe and America. 

But Mr. Tesla is having the experience of all pioneers whose work 
does not show immediate practical results. One of the leading savants 
of Europe said to me after Tesla’s last lecture: ‘* His work is brilliant, 
but of what use is it? I would rather see him devote his energies to 
something more practical.’’ 

At this lecture Mr. Tesla exhibited and described a mechanical 
oscillator in which he had great confidence. He believed that its 
future possibilities in a practical way were great. He is still of that 
opinion and, notwithstanding the criticism just quoted, Mr. ‘Tesla 
says that this invention contains the germ of the most practical work 
he has ever done. He probably knows best about this and we shall 
await the outcome with great interest. We are not at liberty to speak 
freely concerning this invention at this time, but when Mr. Tesla is 
ready to make an announcement we may hear something startling. 

I believe that this sentiment finds considerable response among the 
scientists abroad. Faraday was constantly met with the question, 
cui bono ? and ‘Tesla cannot hope to escape the same experience. Far- 
aday’s minute electric spark obtained by electromagnetic induction 
was his baby. The question was reiterated, cu dono? That baby 
has now grown to man’s estate and appears in the form of the 5000 
horse-power Tesla generators now nearly completed for the great 
Niagara Falls transmission plant. ‘The experiments in light, a few 
of which I have briefly referred to, are ‘Tesla’s babies. Who knows 
how they may appear in mature development ? 

My own estimate of Tesla is that his is one of the most vigor- 
ous and original minds the world has ever produced. Whether he 
will ever rank with Faraday, whom he resembles in many ways, I do 
not know, but there is no one in history whose work and character so 
closely resembles Faraday’s to my mind as Tesla’s. But Tesla’s work 
is not finished. He is now engaged on something which he tells me 
he regards as the best work that he has ever done. What it may be 
the near future willdisclose. It is unfair to write one’s eulogium until 
his work is done. ‘Tesla’s work, perhaps, has only commenced. 
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LESSONS OF THE RICHMOND ELECTRIC RAIL- 
WAY. 


By Frank J. Sprague. 


HE year 1887 marked an epoch in one of the most important 
of modern industrial revolutions, and curiously enough a city 
in the southern United States was the place selected, largely 

by chance, for northern capital and enterprise to carry out a grave ex- 
periment. Sgarcely seven years ago those enthusiastic pioneers who,— 
poor in pocket and struggling against unbelief and ridicule, yet con- 
fident in the ultimate outcome of their endeavors,—proclaimed the 
future success of electric railways, surely had little enough in the way 
of practical results on which to base their prophecies. ‘There were 
altogether perhaps a dozen electric railways of various types in exist- 
ence ; none was so satisfactory as to warrant general adoption, and all 
were handicapped by their special experimental character. Capitalists, 
car-builders, railway officials, engineers, offered no encouragement ; 
electricians themselves were in the main doubtful. ‘The electric motor 
was limited in its applications. It was looked upon as a piece of com- 
plicated machinery to be carefully housed and suspiciously watched. 
It was hydrophobic in character, eccentric in operation. Its construc- 
tion was crude, its design unsatisfactory, its functions more or less 
mysterious. ‘The vagaries of the electric current were many, its evasive- 
ness surprising. 

When it was proposed to use this agent to overturn the existing 
tramway systems of the United States,—to put a motor under a car, 
exposed to dust, moisture, and all the evils of negligent treatment,— 
there were thought to be good grounds for insanity. ‘To connect it to 
the wheel by gearing was to violate the laws of mechanics. ‘lo govern 
two or more such machines out of sight was ‘* playing ’’ a lottery. To 
tempt a wayward current of comparatively high pressure by using the 
ground as a return was enough to disturb the ghost of Ben Franklin. 
‘he ordinary conditions of a street-car service were pronounced an in- 
superable obstacle to any self-propelled car; a greater than 6-per- 
cent. grade was declared to be prohibitory. ‘The investment of cop- 
per for a multiple-are system of supply was financially forbidden. 
Four hundred and fifty volts potential threatened unknown terrors of 
torture and death, and a bare overhead wire promised innumerable 
holocausts. Even nature, with its mud, snow, and ice, was to rise in 
rebellion. 
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Such was the condition of affairs when, in the spring of 1887, a 
contract was made between the capitalists representing the Union City 
railway of Richmond, Virginia, and the Sprague Electric Railway and 
Motor Company, of New York city. This contract was unique. It 
called for the completion in ninety days of the equipment of a road at 
that time unlaid and with a route determined only in part. It pro- 
vided for a complete steam and electric plant of 375 horse-power 
capacity, the furnishing of forty cars with eighty motors and all appur- 
tenances necessary tor their operation, and a complete overhead system. 
Thirty of the cars were to be operated at one time, and grades as high 
as 8 per cent. to be ascended. ‘The price for the equipment was 
$110,000, to be paid in cash after sixty days ** satisfactory ’’ opera- 
tion. 

At the time of taking the contract, the Sprague company had only 
a blue-print of a railroad machine and some experimental motors used 
on the elevated road. ‘The hundred-and-one details essential to success 
were undetermined. Such a contract is one which no business man 
would ordinarily assume, especially in view of the entirely unprepared 
state of the company. It was justified by subsequent events because 
of the pioneer character of the work. Considering all the difficulties 
which confronted the company, it is probable that, had they been 
known beforehand and the solution of them unforeseen this contract 
would never have been made. Fortunately for the future of electric 
railways the difficulties could not all be foretold and did not have 
to be met simultaneously. The road cost before completion not 
less than $160,000, and only $45,000 was paid in cash, with a like 
amount in bonds. Enormous as this expense was, as grave the risks, 
the results have entirely justified them all, for the Richmond road 
stands as the prototype in almost every essential detail of the modern 
electric trolley system. ‘There was met every difficulty which could 
be encountered in an overhead system on heavy grades and with sharp 
curves, and there was settled forall time the question of the economical 
operation of a large system of street-railways by methods of direct 
supply. 

The limits of this article prohibit more than a reference to the 
essential features of the new system, the special characteristics of the 
road, and some personal reminiscences of its development. Briefly 
speaking, the equipment was what is known as a single overhead 
trolley system with ground return. ‘The current was distributed by 
feeders to certain central points from which it was taken by a main 
conductor extending the entire length of the road, it feeding in turn 
at intervals of about a thousand feet a working conductor of constant 
size, one-fifth of an inch in diameter, of hard-drawn silicon wire, 
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known technically as the ** trolley ’’ wire. From this the current was f 
taken by an under-running trolley with upper-pressure contact carried 
in the middle of the car and having a universally flexible movement. 
Thence it was carried to the controlling switches on each platform, 
arranged to control the motors in series or multiple and to make the 
necessary changes in the field circuits. 

The motors, of which there were two, were each’ centered on a 
driving axle, directly geared to it with single reduction, and flexibly 
supported at the free end, so as to allow perfect freedom of movement 
of the machine while maintaining parallelism between the axes of the 
car axle and the motor-shatt. — Fixed brushes were used on the com- 
mutators for forward and back motion. ‘The current, after passing 
through the motors, went by way of the wheels into the track and 
thence, partly by the track, the rails of which were connected to- 
gether and likewise reéntorced by a continuous wire, and partly by the h 
earth and the water-pipes and gas-pipes to which .the rail system was 
connected at various points by earth-plates sunk in deep wells, back 
to the central station. ‘The main features are those which are common 
to every trolley system of to-day. Some of them, more particularly 
those relating to motor mounting, had been shown in 1886 in an ex- 
perimental equipment on the Thirty-Fourth street branch of the ele- 
vated railroad in New York city, on some individual cars used for 
storage-battery tests in New York, Philadelphia, and Boston, and on 
the initial equipment of the Union passenger railway of St. Joseph, 
Missouri, which contract slightly preceded that of Richmond, but 
generally they saw their first application on & commercial scale in the 
latter city. 

A brief inspection of the map of this road and the curve and 


grade characteristics will give some idea of the difficulties to be over- 
come, but these formed only a part, and it is fortunate that in the i 
development of this road the writer had the assistance of two young { 


officers, Lieutenant Crosby, a graduate of West Point, and Ensign 
S. Dana Greene, of Annapolis (which was my own alma mater), who, 
though entirely inexperienced in electric street-railway work, had 
energy, pluck, and endurance. It needed all the advantages of youth 
and enthusiasm, as well as a high technical training, to carry the work 
through to a successtul end. ‘Their work was largely supplemented ff 


by that of a number of men who, though not trained engineers, and ; 
under adverse conditions and with many hardships, faithfully worked i 
for victory. 

Our contract was made in May, and in July I was laid up with an 
attack of typhoid fever which, with my period of convalescence, kept 
me away for nine weeks, leaving almost the entire burden on those 
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who were associated with me. Returning to duty about October 1, I f 


hastened to Richmond to go over the route and note the condition 
of the work. Up to that time | had never seen the road. Much of 
the track-work had been finished, poles had been set, some of the 
machines constructed, the central station was well under way, and 
considerable experimental work was in hand. ‘lhe owner® of the road 
were clamorous to begin operations, while the excuses on our part 
were without number. — [ shall never forget the feeling I had when, 
returning from the improvised car-shed, I stopped at the foot of 
Franklin-street hill. As [ looked up this incline under the bridge 
connecting the Ballard and Exchange hotels, and saw a grade varying 
from 4 to 10 per cent. rising above the bridge, I was for a moment 
doubtful of the outcome, and I began to realize the difficulties, 
not only those pertinent to our own work but others forced on us 
by the unusual and unforeseen conditions under which we had under- 
taken it. 


The track was simply execrable, laid for profit, not for perma- : 

nence, and with no adequate idea of the necessities. It was a flat 27- 
pound tram-rail of antiquated shape, poorly jointed, unevenly laid in ; 


red clay, and insecurely tied together. ‘The total trackage was about 
twelve miles; it ran in the most irregular way over about nine miles 
of streets. Part was double- and part was single-track, a part laid on 
paved streets, but the larger balance on macadam, or unpaved streets. 
‘There were twenty-nine curves, five being of less than 30 feet radius. 
On these sharp curves were grades as high as 8 per cent. ; there were 
straight grades as high as ro per cent. ‘The outer rails were often 
inches below the inner ones, and the whole track at times would dis- 
appear into the red clay which froze over it and stuck with remarkable 
tenacity. As I have said, the sight of the main grade was one of my 
most unpleasant sensations. ‘There were two things which seemed 
probable. ‘The first was that the car, for lack of track adhesion, 
would not ascend the grade at all no matter how powerful the ma- 
chines, and the second was that I knew the latter were lacking in 
capacity. 
Our first machines had been built with one reduction of gearing, y 
to which all street-railway practice is now gravitating. An 8-per-cent. 


grade would strain them, and a 1o-per-cent. grade was probably fatal. : 

Hastening back to New York we held a consultation as to what should i 
be done. The easiest way out of the difficulty seemed to be to run on i 


heavy grades with a cable operated by electric motors in pits sunk be- 
neath the track—a feasible plan if the car could not by its own adhe- J 
sion mount a ro-per.cent. grade ; on the other hand, if it did have suf- af 
ficient adhesion, then achange in the machines was necessary. ‘The 
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most direct thing which suggested itself was the introduction of an in- 
termediate gear, and, as it was constructed, this proved to be a most 
serious problem. 

Before deciding upon this, the laconic advice of the president of 
the company, Mr. E. H. Johnson, was *‘ to find out whether the car 
can get up te grade atall’’ ; this advice was sound enough, and I re- 
turned to Richmond to try the experiment. ‘The first test was when 
we stopped in the middle of a sharp curve with the car apparently 
locked. | told the manager, Mr. George Burt, formerly of the Pana- 
ma Railway Company, that | would pull the car out of the curve if it 
wrecked the machines, and, when called upon, they responded nobly. 
This was a very convincing experiment to him, although not entirely 
so to me, because it did not settle the question of track-adhesion. 
Having got out of our temporary difficulty, we made a run to the foot 
of the Franklin-street hill, our course being distinguished by a free 
fight in which an eccentric inhabitant, somewhat the worse for liquor 
and politically excited, nearly cleaned out our party, until one or two 
of our best fighting men got into trim, after which we proceeded 
peaceably. 

Arriving at the foot of the hill, we stopped to survey the enemy. 
When I expressed doubt of the ability of the machines to make the 
ascent, Burt said: ** If you can get out of such a curve as that we 
just left, you can go up the side of a wall.’’ I knew that even if we 
succeeded the machines would probably be wrecked, but there was 
nothing to do but to try it, so, putting on the current, we steadily 
climbed up this hill, then another, and another around several curves, 
finally reaching the highest point in the heart of the city. By this 
time the machines were boiling hot, and we stopped in the center of an 
admiring crowd in the hope that they would cool down so as to allow 
us to proceed. No sooner had we started than there was a_ peculiar 
movement, then strange but afterwards very familiar, due to a crossed 
armature, and I knew that we were disabled. We ran on for a block 
in our crippled condition surrounded by a howling mob who seemed 
bent on taking possession. Not caring to confess serious trouble, | 
told Greene ina tone so that I was generally heard that there was 
some slight disarrangement of the circuits, that he had better go and 
get his instruments ; meanwhile | put out the lights and stretched out 
in the bottom of the car for a rest. The crowd dispersed and, after 
a long time, Greene returned with his ‘‘instruments,’’—four big 
powerful mules, at that moment the most effective we could get. We 
soon began our retrograde journey, at first with the mules in the rear, 
because by cutting out one machine | hoped to get back with the 
other. Being on the wrong track and with severe grades and 


| 
4 
i 


1 


*AVAVIIVY GNOWHOIN ‘SONINNAL NYALSVA LV 


ve 
} 
> + - é 
| 
\ 
m 
| 
i] 
i 
if 


796 THE RICHMOND ELECTRIC RAILWAY. 


curves, | knew it to be a doubtful feat. On approaching one of them 
on a slight down grade I shouted for every one to jump and give the 
car a push, put on the full current, and, before I could realize it the 
car had left the curve and run into the foundation-stones of a hotel. 
There was no question this time about our being disabled, and we had 
reluctantly to turn to our mules for assistince. ‘This is but one of 
many similar night experiences, but, despite our damaged condition, 
we had settled once for all one problem, and that was that with all the 
weight of the car used for traction, a ro-per-cent. grade could be 
ascended; but having settled this, we were face to face with the nec- 
essity of introducing an intermediate gear with a distance between the 
armature shaft and car axle of only 12!) inches on machines entirely 
unprepared for any such change.  Hastening back to New York it 
occurred to me to put a stud on one end of the machine carrying a 
gear and a pinion of smaller size, into the former of which the arma- 
ture pinion should mesh while the latter should engage the teeth of an 
internally-split gear on the car-axle. It was a happy thought, for the 
strain on the stud was largely removed because the moments were equal 
and opposite on one side. Hastening to the Brown and Sharpe Manu- 
facturing Company, in Providence, R. I., I laid my difficulties before 
them, representing how vital every day’s delay was to me, and gave 
orders that so far as it was possible, night and day, without regard to 
expense, they should get out a set of tools and jigs which would permit 
us to alter our machines in Richmond, and at the same time to make 
the necessary patterns and to cast the requisite gears. ‘Their response 
was prompt, and in a few weeks we had removed all of our machines, 
taken them apart, changed them over, introduced the new gears, and 
they were again ready for running. 

Troubles with gear reduction, serious as they were, formed only a 
small part of our difficulties. Field-magnets, hastily wound in sec- 
tions with crude insulation, frequently grounded and crossed. The 
armatures had a commutator on each end, and were so connected as 
to bring the brushes at each end on top for easy inspection. Our 
overhead work was most unsatisfactory. No less than from fifty to 
sixty designs of trolleys of almost every conceivable shape and char- 
acter had been brought out. ‘lhe work of mounting the machines and 
changing them was conducted practically out of doors, subject to all 
the inclemencies of a wet Richmond winter. 

Into the details of all the work I cannot enter here, but by the end 
of January the time had come when it was vital for us to start. ‘The 
owners of the road, taking advantage of our difficulties and naturally 
disappointed and alarmed, threatened to cancel the contract and forced 
us to grave concessions. Meanwhile every man had been under in- 
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THE BEACON-STREET LINE, BOSTON, 

[The first overhead system in the city ; the sequel to the visit to Richmond of Mr. Whitney.] 
tense strain; day and night work was the rule. Everything made 
under this pressure cost vastly more than under any other condition. 
Changes were frequent, decided upon almost instantly because of the 
necessity of doing something, and hence without careful deliberation. 
The road must be made to go; it meant financial ruin for many 
unless it did. ‘To the railway development its failure would prove a 
most serious blow. My own reputation and future career, as well as 
that of my associates, seemed blasted if failure marked the Rich- 
mond road. 

About the end of the month we prepared to open the road with ten 
cars. At this time matters were going more smoothly, the overhead 
work had been gotten into fair condition, the central station was all 
right. ‘The new gearing was apparently a success, many of the diffi- 
culties with machines and switches had been overcome. — As a prelimi- 
nary we spent a day carrying the children of the town and on February 
8, 1888, in a drizzling rain, we opened the line for regular service. 
The day was one of disappointment. ‘The cars, crowded with pas- 
sengers, would one after another suddenly stop in the street and refuse 
to move, or to be moved, because of locked gears. A man would go 
under the car, take off one gear, and continue, if possible, with the 
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other machine, or bodily haul the car off the track so that another 
could go by. Opinions as to the difficulty were not agreed, but one 
reliable man, Pat ©’Shaughnessy, who has been engaged at work 
with me for many years, and who is possessed of a* most happy 
mechanical judgment, speedily detected the trouble and was not long 
in finding the remedy. 

Of all the difficulties met, one of the most exasperating was that 
connected with running with fixed brushes. For a long time it seemed 
almost as if this would prove a failure. ‘The armatures were contin- 
ually grounding or crossing, and one of the commutators was_par- 
ticularly badly burned, the mica itself being charred and the copper 
blistered. After a time we found that this was largely due to the 
fact that the current always went into one brush and out at the other, 
and then we adopted the practice of reversing the armature circuits in- 
stead of the fields for a change in direction. 

It seemed, however, that we had no copper commutator good 


enough, and there followed a change of every commutator on the road. 
Not only special forms of commutators were made, but special mate- 
rials were made in various places. Before the final adoption of carbon, 
the variety of brushes tried was without number ; sometimes flat ones, 
solid and laminated, which would wear through, double over and hug 
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[Sprague car under 11-foot railway bridge, Steubenville, Ohio. | 
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an are of the commutator, or oblique, solid, and laminated brushes 
which would catch in the bars, reverse or split, and straddle the com- 
mutators, with the direct result of ruin to commutators, crossed arma- 
tures, and burned-out fields. It was a daily occurrence to see a loaded 
car climb a grade with a lurid green glare lighting up the track, but 
with no possibility of getting at it, although I knew that $100 worth of 
damage would be the result of the trip. ‘Then we tried tilting brushes 
and variously-shaped pieces of copper, bronze, and brass set on end, 
and pressed down by all sorts of springs, and finally solid bars of brass 
set on end. 

About this time $9 worth of brass per day, milled off by the rough 
bars of the commutator, lined the track with a glittering path; not a 
single trip was made without inspection, with generally a change of 
brushes or some other repair. But this was not all. Every armature 
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was unwound, the bodies shortened, and then rewound. Disabled 
armatures were numberless, and to keep the road in operation tons of 
machinery were shipped by express. Frequent change of parts were 
necessary, and, since the machines had not been built on the inter- 
changeable principle, in a few weeks they were of the most heterogen- 
eous character. 

We managed, however, to keep the cars going, and gradually we 
saw our difficulties lessening, although new ones would crop up, and 
little by little the number of cars in operation was increased from ten 
to twenty, then to thirty, and finally one of our most reliable men, 
David Mason, put forty cars into operation, or ten more than the 
station or line equipment called for. In the three months of opera- 
ation from February until May, 1888, despite innumerable changes 
and troubles inconceivable, no car in Richmond was pulled a foot by 
animal power, for if any accident occurred to a motor the car went 
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along with the crippled machine or with one good one, oftentimes 
with the heaviest loads and on the sharpest grades, and in some cases 
in tow of another car. One hundred and forty men, often with 
only a day’s training, were soon broken in to handle the*various parts 
of the system. 

Saturday, May 4, was a red-letter day in our calendar. On that 
day, in the afternoon, when traffic was heavy, we put on ten additional 
open cars, finally banking them up near the western terminus. — Just 
at dusk eleven cars at close headway were run at full speed down one 
of the principal streets, and an hour later thirty cars, many of them 
heavily loaded, were in full operation. ‘Three boilers, rated at 375 
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horse-power supplied not only the railroad dynamos but lighting dyna- 
mos with an equivalent load of over 1000 lamps. 

The highest reading on the line was less than three-quarters of the 
normal capacity of the dynamos, and the average reading only one- 
half. ‘This test settled conclusively all question as to distance, speed, 
and power, and practically ended the discussion as to the merits of 
the series and multiple-are systems of distribution. Fatigue, worry, 
and expense were all forgotten for the moment, such was the keenness 
of enjoyment in an assured victory. Subsequently one of the most 
beautiful sights that I had witnessed for a long time was the assembling 
of sixteen cars in the center of the town at night by reason of a mis- 
take in the time of ending of an entertainment. ‘This, too, was a 
most important demonstration upon the public mind of the possibilities 
in the line of work we were pursuing. 
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Another important experiment in banking cars occurred on the 
occasion of the visit to Richmond of President Henry M. Whitney 
and a number of the directors of the West End railroad of Boston, 
then seriously considering the adoption of the cable system. For 
lack of better shelter the cars were banked out of doofs at the east- 
ern terminus. On this particular night twenty-two cars were so col- 
lected. 

General-Manager Longstreet, of the West End road, having ex- 

pressed doubts as to the handling of the cars electrically when bunched 
together, Burt and I made up our minds we would settle the question 
by a critical experiment, although it was overtaxing the line many 
times over. Mr. Whitney had retired, but on receiving word about 
midnight that we were willing to make such an experiment, he imme- 
diately arose and we were soon on our way to the eastern sheds, two 
miles from the station. ‘The current supply was by two paths over a 
silicon-bronze wire one-fifth of an inch in diameter, reénforced by 
another wire of about the same size. We loaded the feeder safety 
catches, raised the pressure to 500 volts, and ordered the engineer to 
hold the machines to duty no matter what happened. At the wave 
of a lantern, 22 motormen as quickly as possible started their cars at 
the termination of a line calculated for only four distributed cars. 
The potential dropped to 200 volts, then gradually rose, and soon all 
the cars were running out of reach of signals. ‘This settled the cable 
question for Boston, and we shortly secured the contract for the first 
overhead line in that city. 
* Richmond was prolific in new experiences which in variety and 
extent taxed our resources to a degree happily unknown on modern 
roads. Many were not inherent to the machines or the system, but 
were caused or augmented by local conditions. One of the most an- 
noying was the jumping of the cars from the track. As has been 
stated this was not only largely laid in dirt streets, the soil of which 
was of red or yellow clay, but the curves had only one guard-rail and 
were not bound in by paving. ‘The winter months brought frequent 
and heavy rains, the cars were large and heavy, and ina short time 
the curves spread. Mud and stones would get into the grooves, and, 
on account of the tangential tendency of the cars, before an inexperi- 
enced man could check them they were off the track and the wheels 
were down several inches in the mud alongside the stringer pieces, and 
the track-brakes hard fast. 

For some time scarcely a trip was made without the cars jumping 
the track, and a heroic treatment was at first adopted which gave them 
the appearance of battering-rams. Twelve-foot sticks of timber and 
scaling-ladders were carried under the car-bodies, and when a car left 
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the rails and tried to bury itself in the mud, all hands, often aided by 
the passengers, pried it back into place. Gradually the soft places 
were filled up with cinders, the track rectified, the curves paved, and 
we soon learned to get a car back by using track-plates and completing 
the ground circuit by a flexible cable which we termed an *‘ electric 
kedge.”’ 

The bugbears of sleet, snow, and mud were frequently raised ; it 
was impossible to keep the tracks from being thickly covered by the 
crowding of the passing vehicles, and when a sharp change of weather 
occurred at night the cars in the morning would play leap-frog with 
brilliant pyrotechnic displays. Virginia mud clung hard to cold iron, 
and it was a common thing to have to cut through clay, snow, and 
ice when the tracks were completely out of sight. 

On one of the worst nights of winter I had gone to bed completely 
played out after a vain attempt to get the ‘‘ Snowflake,’’ our con- 
struction car, up a 6-per-cent. grade on a slippery track with one 
motor, and had finally left it in the street for the morning’s work. 
Dawn brought dismay, for tracks, trees, and trolley wire were covered 
with a heavy sleet. Not a car was in operation, and everything looked 
hopeless. In desperation I boarded my pet car, swept off some of the 
snow, wiped off the motors so that there was only a moderate display 
of leaks, and started to make the best of my way to the power-house. 
‘The sun had come out, water was dripping from the pendant icicles, 
and when I turned the corner at the head of the Franklin-street grade, 
my astonished eyes were gladdened by the sight of a car slowly climb- 
ing the 10-per-cent. grade with Pat on top pounding the trolley wires 
with a broom and making the sleet drop off in great lengths. That 
settled the sleet question, and we gave ourselves no more concern on 
that account. 

Thunder-storms are particularly severe in Richmond and this 
brought us new anxieties. The length of the overhead circuit, the un- 
guarded condition of the wires, and the numerous ground connections 
offered by lamps and motors invited frequent discharges. We awaited 
the result of the first attack of the heavens with interest. Like many 
other anticipated troubles, so far as they related to danger to life our 
apprehensions were quickly allayed. 

In one of the first storms lamps were broken, field-magnets 
grounded, and switches burned out. On one occasion three men were 
sitting on the rear platform, one with his legs probably dangling over 
the switch, when there was a sharp flash and a loud clap, accompanied 
by a peculiar report in the switch beneath him where the discharge 
jumped to earth. Three terrified darkies disappearing as fast as their 
legs could carry them up the street was the sequel. As a rule, how- 
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ever, little personal difficulty was experienced because of this trouble. 
assengers often did not know when the lightning discharged 
through the car circuits, or, if they did, they quickly got used to it. 

We found that the lamp-circuits offered a very free path, so when 
a thunder-storm appeared the lamps, ostensibly to light the car as 
was carefully explained to timid lady passengers, were turned on 
and the lightning given free play. The armatures being on the 
ground side of the circuit were rarely injured because the fields acted 
as choking coils and forced the discharge to earth at some weak point. 
Lightning-arresters without number and with varying degree of suc- 
cess were introduced, but the lightning always remained more or less 
erratic. 

Such are some of the reminiscences of Richmond days. ‘The in- 
fant industry of seven years ago has grown to manhood and marks one 
of the most important of modern industrial advances. Six hundred 
railroads, 25,000 motors, and an investment of a quarter of a billion 
of dollars speak of its marvelous growth. The days of the horse-car 
are limited. The cable is restricted to special localities. In suburban 
service already the electric car rivals the locomotive, and the latter is : 
being gradually forced to its legitimate field of through trunk-line and 
freight service. 
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THE CYANIDE PROCESS OF GOLD AND 
SILVER EXTRACTION. 


By Philip Argall, M. R.1. A. 


OLD was in all probability one of the first metals to attract the 
attention of primitive man. Its beautiful and permanent 
luster, its high specific gravity, and its comparative scarce- 

ness withal, must have early rendered it an article of vertu, the search 
for which meant labor, and its possession wealth. ‘The vessels of gold 
found in the Egyptian tombs, together with the drawings on their 
walls, give evidence of the advanced state of the metallurgy of gold long 
before the time of Rameses II. ‘The Hebrew scriptures abound with 
references to the metallurgy of gold and silver, and particularly to the 
refining or cupellation process, evidently referred to by Jeremiah in: 
«© The bellows are burned, the lead is consumed of the fire, the founder 
melteth in vain.’’ ‘The early Greeks were familiar with the natural 
alloy of silver and gold—electrum—rough-stamped nuggets of which 
formed the earliest coins of Lydia. Mercury, mentioned by the 
Greek philosopher, ‘Theophrastus, as a derivative of cinnabar (300 
B. c.), was used by the Romans in the time of Pliny, both for the 
separation of the precious metals, and for the purpose of gilding. 

Smelting, then, appears to be the older metallurgical process ; next 
would come amalgamation, while hydro-metallurgical methods are 
apparently of very modern origin. I say apparently, for now that the 
Egyptian temples, tombs, and ruins, furnish evidence that diamond-core 
drills, circular saws, hot-blast stoves, etc., were known and used 3000 
to 4000 years ago, one cannot be certain that even the cyanide process 
itself is not a re-invention, at least until the Egyptologists are heard 
from. 

In these degenerate days gold is recovered from its ores by amalga- 
mation, by smelting, or by hydro-metallurgical methods. ‘The first- 
named process is seldom entirely satisfactory, as the extraction is in- 
variably more or less imperfect. It is therefore usual to precede or 
follow amalyamation with a process of concentration, to remove the 
heavier minerals that do not readily yield their gold to mercury. ‘The 
concentrates so obtained are treated by the smelting process, or by 
hydro-metallurgical methods. 

Smelting * gives the highest practicable extraction of gold and 


*Lead-smelting was described in the March number of this Magazine by Mr. W. R. 
Ingalls, and pyritic-smelting in the April number by the present writer, 
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silver from their ores, but usually at the greatest cost, while amalga- 
mation—taken by itself—is the antithesis of smelting, as it may be 
said to give the lowest extraction at the least cost; nevertheless, on 
low-grade silicious ores, it is the more profitable of the two methods, 
and the one in general use. 3 

The hydro-metallurgical treatment of gold-ores has been steadily 
gaining ground for several years past, not alone in the treatment of 
concentrates and tailings, but also in the direct treatment of auriferous 
ores. Where the gold, by reason of its extreme fineness or the allo- 
tropic modifications of its molecules, or for other causes, will not 
amalgamate, and where the economic conditions that obtain do not 
permit smelting, recourse has usually been had to hydro-metallurgical 
methods, noted examples being the Mount Morgan mine in Queens- 
land, where amalgamation gave such poor results that it had to be 
abandoned in favor of chlorination, and the Mercur mine, in Utah, 
where amalgamation is said to have extracted but 25 per cent. of the 
gold in the ore, at an expense of $4.25 per ton, while the cyanide 
process that replaced it is reported to give 80 to 85 per cent. of the 
gold, at a cost of $2.40. 

Chlorination has held hitherto the first position among hydro- 
metallurgical methods of gold extraction, but it must now take a 
second place in favor of its powerful rival, the cyanide process, if 
measured by their relative gold production. ‘The cyanide process, while 
suitable to perhaps the majority of gold-ores, is not applicable to all. 
On certain classes of ore, and under certain well-known conditions, 
chlorination will give better results than will cyanide, and again the 
converse is true. Each process, then, has its field, at present perhaps 
but ill-defined, but which will shortly be marked with precision. 

It is generally supposed that certain classes of sulphid and tellu- 
ride ores which do not yield their gold to cyanide solutions within 
reasonable time, or with a reasonable expenditure of chemicals, should 
be treated by the chlorination process; it being argued that once it 
becomes necessary to roast the ore, chlorination is cheaper than cyan- 
iding. ‘This supposition is not strictly correct. Careful experiments 
have shown that such ores are often amenable to cyanide treatment 
after an extremely light roast, and that with proper expedients the 
consumption of cyanide in leaching the roasted ore is not abnormal. 
To chlorinate these ores a dead roast is a prime requisite, while the 
expense of the subsequent chlorination treatment will, in most cases, 
exceed the cost of cyaniding. Another important feature: the chlor- 
ine will extract gold ov/y, while cyanide invariably extracts a large 
proportion of the silver in the ore, in addition to the gold. 

The cyanide process is based on the solubility of gold and silver 
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in solutions of potassium cyanide (KCN); this salt is composed—as 
shown by the formula—of potassium, carbon and nitrogen, though 
the symbol Cy is commonly used, instead of the formula CN, to rep- 
resent the radical cyanogen, which combines like chlorine with hydro- 
gen and the metals. Roscoe compares its compounds with those of 
chlorine thus : 


Hydrocyanic acid, CyH. Hydrochloric acid, CIH. 
otassium cyanide, Cyk, Potassium chlorid, CIK. 
Potassium cyanate, CyOR. otassium hypochlorite, CIOK. 
Free cyanogen, Cyy. Free chlorin, Cl,. 


Hydrocyanic acid is so weak an acid that its soluble salts are read- 
ily decomposed by the carbonic acid of the air. Potassium cyanide 
is no exception to this rule, as its solutions decompose in contact with 
the air, and smell of hydrocyanic acid. Any weak acid or acid salts 
will also decompose cyanide solutions, and to this fact many of the 
chemical difficulties in the application of the cyanide process are due. 
If the ore is acid, it causes an increased consumption of potassium 
cyanide, and as this salt costs 50 cents per pound, any abnormal con- 
sumption cuts rapidly into the margin of profits. 

It has long been known that gold is soluble in cyanide solutions. 
Hagen, for example, pointed out in 1805 that gold is dissolved not 
only by free chlorin and agua regia, but also by a potassium cyanide 
solution. Glassford, Napier, Gemelin and others mentioned the sol- 
vent power of cyanide on gold and silver, in the early part of this 
century. ‘The classic experiments of Faraday on the relation of finely 
divided gold to light are well known. Suffice it to say, that films of 
gold-leaf of extreme tenuity were obtained by spreading the leaf gold 
on glass plates and subjecting them to cyanide solutions. Roseleur 
also pointed out that solutions of cyanides ‘‘ rapidly dissolve in the 
cold, or at moderate temperature, all the metals except platinum.’’ 

Although the solubility of gold in cyanide solutions is no recent 
discovery, and although several attempts appear to have been made to 
introduce a process having potassium cyanide—usually in combina- 
tion with another salt—asa solvent for the gold, it remained: for 
Messrs. McArthur and Forrest to introduce a commercially-useful 
process for treating ores with cyanide solutions. This process has 
been extremely successful in South Africa; fairly successful in some 
other countries, and until recently has been, on the whole, rather 
unsuccessful in the United States. 

‘The cyanide process in South Africa has been used almost exclu- 
sively in the treatment of tailings from the stamp-mills, in which ordi- 
nary battery-amalgamation is practiced. ‘The ores, while unfavorable 
for efficient amalgamation, are particularly suitable to cyanide treat- 
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ment, consisting of silica and iron oxid almost to the exclusion of any 
substance—except gold or silver—soluble in cyanide of potassium so- 
lutions. As the reefs are followed downward, however, pyrite re- 
places the iron oxid and the ores become base—with what result on 
the cyanide process remains to be seen. One of the largest mines in 
South Africa (the Robinson ) has for some time treated the pyritic con- 
centrates from the stamp-mills by the chlorination process, while using 
the cyanide process on the tailings. During the half year ending De- 
cember 31, 1893, this company milled 94,842 tons of ore with the 
following result : 


Ounces. Percentage. 
Gold produced from milling................ 104,223 78.5 
Gold produced by chlorination of concentrates. 10,660 8.0 
Gold produced from tailings, cyanide process. . 17,992 13.5 


The cost of cyaniding the tailings amounted to $1.57 per ton, dis- 
tributed as follows : 


[The extraction is reported at 68.7 of the contained gold. ] 


During the same half year another South African company (the 
Durban-Roodepoort) treated 79,765 tons of tailings by the cyanide 
process at a cost of $1.53 per ton and profit of $2.77 per ton. ‘The 
extraction varied from 67 to 85 per cent. of the gold. 

The South African Gold Recovery Company, which controls the 
cyanide process there, reports the extraction in the Transvaal for the 
month of May, 1894, at 57,850 ounces of gold, and states that the 
process is producing 30 per cent. of the total yield of gold in the Wit- 
watersrand district. During the five months ending May last, the 
cyanide process alone produced 273,450 ounces of gold in the Trans- 
vaal. It must be noted that the fineness of the gold is not stated. I 
find, however, that the cyanide gold averages about $15 per ounce,— 
say .726 fine,—while the mill gold of the district is about .867 fine,— 
say, about $17.90 per ounce. 

The foregoing figures show conclusively that the cyanide process, 
under favorable conditions, is capable of accomplishing very wonder- 
ful results, and that it has made more rapid strides than perhaps any 
other process hitherto introduced for extracting the precious metals 
from their ores. We must not, however, lose sight of the fact that the 
process is applied in South Africa to the treatment of battery sands, 
from which the extremely fine slime has been removed ; the process is 
not, therefore, charged with the crushing or preparation of the ore, 
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while the material operated upon is of comparatively low value, say $5 
to $7 per ton, giving a final tailing value of $1.50 to $2.00 per ton. 

Seeing that the cyanide process has had its greatest development 
and achieved its best commercial success as an auxiliary to amalgama- 
tion, the question arises, can ores be treated direct with cyanide? Is 
the cyanide method complete in itself, or merely a new step in the 
successful treatment of gold-ores? It is both. For example: When 
the gold in the ore is coarse and granular, amalgamation either before 
or after the cyanide treatment is imperative. For it is well known 
that cyanide solutions (in common with chlorin) take a very long 
time to dissolve coarse gold. If, however, the gold is fairly 
fine, cyanide usually answers all requirements, and with suitable 
ores, properly prepared, gives a high rate of extraction at mod- 
erate cost and in reasonable time. In some cases, then, ores can be 
directly treated by, and finished with, cyanide ; while with other ores, 
amalgamation is a necessary step in order to remove coarse gold, 
shorten the lixiviation part of the process and reduce the consumption 
of cyanide, which, after the first half hour, increases in proportion to 
the time its solution remains in contact with the ore. In other cases 
concentration is advisable. For example: An ore may contain 15 
per cent. of pyrites, which may require special treatment in the way of 
a stronger solution, or long exposure to solution—say 80 hours—in or- 
der to obtain a good extraction; while the remaining 85 per cent. of 
the ore may have its gold dissolved in twenty-four hours. Here, 
then, separating the heavier from the lighter particles, and subjecting 
each to separate treatment, will result in a gain of time in lixiviating, 
saving of chemicals, and increased capacity of the works. 

The same line of argument holds good if the concentrates cannot 
be successfully treated by cyanide, as in this case a deleterious material 
is removed from contact with the cyanide solution, to be handled by 
such other methods as the particular circumstances will indicate. The 
cyanide process, then, can be applied to ores direct, or as a combina- 
tion process with amalgamation or concentration, or both, as may be 
found most convenient and profitable for the economic treatment of 
the ores. 

For the purpose of description, the cyanide process can be con- 
veniently divided into four distinct stages orsteps: (1) The prepara- 
tion of the ore; (2) solution of the gold; (3) precipitation of the 
gold from solution ; and (4) converting the precipitate into bullion. 

I. ‘The preparation of the ore consists in reducing it to the size 
necessary to give the desired extraction. This size varies considerably 
in accordance with the character of the ore, but may be said to run 
from 20 to 60-mesh. ‘The ore is usually crushed dry, though wet- 
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crushing is sometimes practiced, and on some ores presents decided 
advantages over the dry method. ‘The ore must be crushed so as to 
produce a fairly even and granular material, as free as possible from 
dust when dry-crushing is practiced, and: equally free from slime if 
crushed wet. This granular product is not easily obtained from the 
crushing-plant usually adopted, and to this fact most of the failures of 
the cyanide process in the United States are due. We hear in such 
cases that the extractions in laboratory tests were highly satisfactory, 
and indeed that the mill extractions were also excellent but ‘‘ the ore 
would not leach,’’ therefore, while the gold was readily obtained in 
solution, it was impossible to separate the auriferous solutions from the 
pulp, and hence the alleged failure of the process. I will give two 
instances by way of illustration: A certain mill, abandoned as a 
failure on account of leaching troubles, proved on investigation to 
have crushed 67 per cent. of the ore fine enough to pass through 200- 
mesh—o.0025-inch openings—while ostensibly crushing to 30 mesh. 
In another case, I found that 42 per cent. of the pulp would pass 200- 
mesh. In both cases, leaching was impracticable. Proper machinery 
was afterward placed in these mills, with the result that the former 
produced a pulp having only 8 per cent. passing 200-mesh, and giving 
a leaching rate of 8 to 12 inches per hour; the pulp produced from 
the latter mill gave also a very excellent leaching rate. Both mills are 
now running satisfactorily. 

Successive comminution is the correct principle to adopt for the 
preparation of pulp for the cyanide process. ‘The best results hitherto 
obtained, on rather friable oxidized silicious ores, have been produced 
by the following series of machines: (a) an ordinary Blake crusher, 
which reduces the ore to about 11% inches; (4) a three-jaw multiple 
Blake crusher, which brings the ore down to 34-inch ; followed by (¢) 
a five-jaw multiple that reduces it to about 6-mesh ; and (¢ ) rolls that 
finish the pulp to pass a 30-mesh screen. ‘The ore is screened after 
each crushing, so that the portion reduced to the desired fineness 
passes direct to the finished-ore bin, instead of—as is too often the 
case—going to the next machine to be reduced toa further and un- 
necessary degree of fineness. ‘This plant, crushing to 30-mesh, pro- 
duces only from 5 to ro per cent. fine enough to pass 200-mesh. 

Soft, clayey ores have hitherto given much trouble, and, in fact, it 
is usually impossible to leach them, not alone on account of the dust 
produced in reducing such ores to pulp, but often because of the 
amount of dust existing in the ore before crushing. These difficulties 
have been overcome by separating from the pulp such an amount of 
dust as is found necessary to give a good leaching rate, and subjecting 
this separated dust to a special treatment. It has been found that the 
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removal of as little as 5 per cent. of the extremely fine dust will often 
give a tair leaching rate on pulp that before its removal could not be 
leached ; while the worst case I have met with did not require the re- 
moval of over 15 per cent. of this dust in order to obtain a good per- 
colation rate. 

The preparation of the ore, then, is a very important step in the 
direct treatment by the cyanide process, and one that has only been 
brought to its present state of perfection within the last six months. 

Il. The solution of the gold is effected in leaching tanks, which 
are preferably constructed of steel. ‘These tanks are made from ten to 
forty feet in diameter, and from three to four feet in depth. Some 
prefer wooden tanks, as the cyanide solution attacks steel—very feebly, 
it is true—and gold may be precipitated on the sides of the tanks. 
These objections are quasi-theoretic and have no practical bearing on 
the process. It has been proved that steel tanks coated with paraffin 
paint meet all practical requirements, and are the best to use under all 
conditions. 

The leaching tanks are fitted with filters in the usual manner ; side 
or bottom discharge-gates are provided for sluicing out the tailings. A 
leading and return pipe of iron should be provided for each solution 
used in lixiviating. The granular ore is charged into the leaching 
tanks to the depth of two-and-a-half to three feet. The ore, of course, 
varies in weight in accordance with its composition ; about 80 pounds 
per cubic foot, however, is a fair average. On this basis, a 40-foot 
tank would hold 50 tons per foot of depth, while a 20-foot tank would 
hold 12.5 tons per foot. A small tank for dissolving the cyanide, 
large storage tanks for weak and strong solutions and for wash water, 
are part of the equipment of the leaching department. 

To obtain the best results, the ore should be neither acid nor al- 
kaline; if the former, it decomposes the cyanide solutions in the 
leaching tanks, and, if strongly alkaline, it causes an increased con- 
sumption of zinc, and, indirectly, of cyanide in the precipitating 
boxes. When ore gives an acid reaction, lime is sometimes added to 
it in the crushing machines, or the pulp in the leaching tanks is treated 
with an alkaline solution, or with water to dissolve the acid salts. 
After the preliminary leaching with water or alkaline solution is com- 
pleted, cyanide solution of the required strength—usually 0.25 to 0.50 
per cent. for gold ores, and 0.60 to 1.50 per cent. for ores carrying 
much silver—is admitted below the filter and allowed to slowly per- 
colate upwards and rise to a height of three inches above the upper 
surface of the charge. ‘This solution is allowed to stand on the ore 
from eight to twenty-four hours and is then drawn off and passed 
through the precipitating boxes. Weak solution is then added and 
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lixiviation continued until the maximum extraction is obtained, when 
wash water is introduced above the charge to displace the weak cyanide 
solution. ‘The discharge-gates are then opened, the pulp sluiced out 
of the tank and the next charge added. 

Agitation of the pulp and cyanide in open vessels was the method 
originally proposed. ‘This method has, however, not proved very 
satisfactory because of the heavy loss of cyanide through decomposi- 
tion, caused chiefly by the admixture of air with the solution, and also 
on account of the difficulty in separating the solution from the pulp. 
Agitation, however, invariably gives a better rate of extraction and 
procures the solution of the precious metals in fully one-third less time 
than is usually occupied in tank lixiviation ; moreover, some ores, 
such as those carrying their principal values in silver, or gold and silver 
sulphids, or tellurides, often fail to give a satisfactory extraction by the 
lixiviation method, while by agitation they are readily beneficiated. 

By the use of barrels instead of open vessels, and with ores prop- 
erly prepared in granular form, the agitation process will no doubt be 
revived and will, I believe, yet become the leading method for the 
direct treatment of ores in the United States. 

III]. The gold is precipitated from the cyanide solution by means 
of zinc shavings so placed in the precipitating boxes that the solution, 
in flowing through them alternately, passes upwards and downwards 
through the loose mass of zinc. ‘These boxes are usually made of 
wood, but could with advantage be constructed.of glass, earthenware, 
or cement. No iron or metal other than zinc should be exposed to 
the solutions in the boxes ; even the iron-wire screens used to support 
the filiform zinc have been shown by Mr. N. Andersen, of Denver, 
Colorado, to cause an unnecessary consumption of zinc and cyanide, 
through the electrochemical action induced between the metals. 

The precipitation boxes are made in lengths varying from 4o feet 
down to 5 feet. Long boxes are a mistake. They should in no case 
be longer than is necessary to precipitate the gold from solution,—a 
result that can be readily obtained in an 8-foot box. The exposure of 
the solution to the zinc after the gold is precipitated only can result 
in a loss of zinc, and what is of much greater importance, unnecessary 
decomposition and loss of cyanide. The cyanide solution, after pass- 
ing through the precipitating boxes is pumped back to the storage 
tanks and brought up to the required strength by the addition of strong 
solution from the dissolving tank. ‘The standardized solution is then 
ready for use in the leaching tanks. The solution, then, is used con- 
tinuously and not run to waste when the gold is precipitated as are the 
solutions from chlorination works. The zine dissolved in the precipi- 
tation boxes does not accumulate in the solution beyond the fraction 
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of 1 percent. As we do not find that zinc accumulates in the storage 
tanks, it is probably precipitated in the lixiviation tanks in contact 
with the charges of fresh ore. 

IV. The bullion is produced as follows: The precipitation-boxes 
are cleaned up and the coarse zinc separated from the fine precipitate 
by screening in water; the precipitate is then treated with sulphuric 
acid to dissolve the fine zinc which it usually contains in considerable 
quantity. The residue is then washed, dried, melted in crucibles 
with the proper flux, and the bullion cast into bars tor shipment to 
the mints. ‘This method is at best, however, tedious and beset with 
many difficulties. It should never be attempted without the proper 
apparatus, which must always include an exhaust fan to remove the 
noxious gases evolved from the acid treatment. ‘The dried precipitate 
is occasionally shipped direct to the large smelting and refining works, 
such as the Omaha and Grant, at Omaha, Nebraska. With small mills 
this may, on the whole, be the cheaper method to pursue. Sometimes 
the precipitate (freed from coarse zinc by screening) is dried and melted 
down in crucibles, producing, however, a very base bullion. ‘This is 
the method invariably practiced in South Africa, where weight in 
ounces, and not quality of bullion, appears to be the desideratum. 
Experiments are now in progress looking towards the refining of the bul- 
lion and shipment of fine gold bars and silver residues from the cyanide 
mills ; they show a tendency toward the best practice in this country. 

Such is, in brief, the modus operandi of one of the most successful 
hydro-metallurgical methods for the economical treatment of medium- 
grade gold- and silver-ores. Any attempt to enumerate the ores 
amenable to cyanide treatment is (apart from its impracticability) 
entirely beyond the scope of this article; carefully conducted labora- 
tory experiments should alone be the guide in every instance. When 
these experiments are successful, they can with certainty be followed 
with equally successful milling. 

A first-class cyanide plant, complete in all its details, costs, for a 
capacity of 50 tons per day, about $25,000; for too tons daily 
capacity, about $40,000. 

The cyanide process is often claimed to be an extremely simple 
one. With a properly constructed plant, efficient metallurgical super- 
vision and skilled labor, it 7s as simple as any other well-managed 
metallurgical process; but in inexperienced hands it almost invari- 
ably proves to be profoundly complicated and extremely disappoint- 
ing. Mills must be provided that will granulate the ore, chemists who 
understand the conditions necessary to effect a good extraction, and 
men who know how to charge tanks for lixiviation and keep filters in 
working order. 
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THEATER-BUILDING FOR AMERICAN CITIES. 
By Dankmar Adler. 


HE comfort of an audience and its enjoyment of a stage per- 
formance are largely affected by the arrangement and character 
of the seating. Here there is an ever-present conflict between 

the desire to get as many people into a given space and the wish to make 
them comfortable after they have been got there. Observation of ex- 
isting conditions teaches that, if the audience is to be comfortable, 
the width of the seats should be from twenty inches upward and _ their 
distance from back to back from thirty-two or thirty-three inches 
upward, and that upon floors which have high steppings the distance 
from back to back should be greater than where the floor is more 
nearly level. Complicated mechanisms of folding chairs have always 
been a source of annoyance after the effect of their novelty or ap- 
parent ingenuity has worn away. Elaborate upholstery, unless of the 
very best quality, has also proved the cause of much vexation to owners 
and managers of theaters. 

Aisles should be placed at small intervals, and in that case—if, say, 
only six seats apart—they need only be wide enough to permit two per- 
sons to walk abreast with comfort. Six aisles each three feet in width 
are better than three aisles each six feet wide, although the latter may 
be much more impressive. 

A rational and consistent system of section- and seat-numbering is 
of great help to ticket-sellers, to ushers, and to the public, and is a 
safeguard against many annoyances in ticket-buying, in seat-finding, 
and in the enjoyment of the possession of the seat after it has been 
found. Of course every seat, including the seats in the upper gallery, 
should be numbered, and every ticket sold at the box-office should call 
for a definitely-designated seat. 

The lighting of an auditorium, like almost every other point in 
theater-design, presents many conflicting conditions. During the per- 
formance, the house must not be too brilliantly lighted or its illumi- 
nation will dim that of the stage, vet the house must be kept so well 
lighted that the play-bill may be easily read. When the curtain is 
down the illumination must be brilliant enough to allow display of rich 
toilets and to promote the sparkle of jewels, but it should not cast 
deep shadows, nor dazzle the eyes. and it should be all-pervading and 
equally diffused. As we are gaining experience in the use of the 
electric light, all this will become more and more easy of attainment. 
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Electric lamps can be applied almost anywhere, and can therefore be so 
arranged as to throw light of the right quantity and quality upon almost 
any object and yet still be themselves kept out of range of direct vision. 

While these things are possible of attainment, they have not yet 
been attained. We are still too much hampered by the traditions of 
gas-lighting, and perhaps also to some extent by a practice, invented 
and introduced by myself, of using the incandescent electric lamp 
as a component part of the decoration of the theater. This prac- 
tice seemed charming when it was new, and is still found so while 
the lights are turned low, and for the first few minutes after they 
are turned up, but soon after it becomes trying to even the strongest 
eyes and positively distressing to weak eyes. It may be that the solu- 
tion of the problems encountered in the effort to obtain an effective 
and agreeable system of theater-lighting is to be found in the combi- 
nation of the decorative effect of dimly-burning incandescent lamps 
with the reflected light of properly distributed and concealed arc- 
lamps, with which I experimented some years ago. Success was not 
attained in that instance, chiefly because of the jealousies of two differ- 
ent sets of contractors for electric-lighting. It may be well to add 
here that the lamps in halls and corridors should be kept burning full 
strength even when those in the auditorium are turned low, but that 
care must be exercised to prevent the hall and corridor lights from 
shining into the theater itself at such times. Great attention must be 
paid to the means of controlling and graduating the lights and in 
the arrangement of circuits and switches; and economy of current 
used by the janitors must not be lost sight of. ‘The accessibility of 
the lamps for purposes of cleaning and renewal also demands the at- 
tention of the architect ant may serio tsly affect certain features of the 
design. 

The color decoration of a theater should be studied in connection 
with its illumination and also with a view to avoiding conflict in bril- 
liancy and interest between auditorium and stage. The architect 
should not lose sight of the fact that the stage must be the center of 
attraction in every theater. 

In the main, colors which act to any great extent as absorbents of 
light should be avoided, and those which, in contrast with the light 
absorbing tints may be called light reflectors, should be given the pref- 
erence. Yet while the use of lighter tints tends to impart a festive and 
brilliant air to the house, they are apt to conflict with the toilets and 
complexions of many ladies in the audience ; and if darker tints are 
used the house will be somber and wanting in that festive brilliancy 
which should characterize the artistic treatment of a place of public 
amusement. 
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While it is possible to strike a happy mean between these divergent 
requirements, it has not often been done, and the architect who suc- 
ceeds in so managing the illumination and decoration of a theater as to 
at once satisfy both the wearer of fine toilets and of beautiful com- 
plexions and the artistic sense, has abundant cause for Self-congratu- 
lation. 

The use of richly-modulated plastic surface ornament is an impor- 
tant aid to successful color decoration. It gives a rare interest to even 
the simplest scheme of color distribution by the introduction of modu- 
lations of light and shade, by the constant variations of perspective 
effects, and by the brilliancy of the protuberant points and edges as 
they catch and reflect the light. ‘This interest may be still further en- 
hanced by the use of carefully designed and modeled figure sculpture in 
low relief or even in moderately high relief. 

The entrances and exits and all means of internal communication 
of every theater should be broad, commodious, and direct. So-called 
emergency-exits are of no value unless they are open every night, and 
then only when an active effort is made by the ushers at the close of 
every performance to induce people to use them. ‘The tendency of an 
audience is to leave the house by the ways through which it has en- 
tered, and the use of emergency-exits will never be thought of by the 
transient theater-goer unless there is a large number of habitues of the 
house to lead the way, and these can only be taught to do so by the 
constant and unremitting efforts of the management. ‘The English 
practice of having a separate entrance and a ticket-taker for each of 
many subdivisions of the house has the advantage of making the aud- 
ience familiar with many means of exit and of thus preventing a rush 
to a single main entrance and exit as is the practice in the United 
States. ‘The stairs, halls, and corridors should have aset of emergency 
lamps always kept burning while the house is in use, but having a source 
of supply and regulation independent from that of the auditorium and 
stage. 

Real and popular success in heating and ventilating a theater is 
even more difficult of attainment than in its lighting and decoration. 
People consider a theater well ventilated if in warm weather they are 
kept very cool and in cold weather they are kept moderately warm, 
and their judgment is little if at all influenced by the extent to which 
the air is actually changed and renewed. ‘lhe temperature which peo- 
ple consider respectively warm or cool varies by at least ten degrees in 
different individuals at the same time, and is s:hject to the same range 
in the same individual at different times under variations of mood and 
physical condition. 

We meet at the outset, therefore, an insurmountable obstacle to the 
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adoption of a generally satisfactory standard of temperature and are 
sure that, whichever standard we adopt, it will be unsatisfactory to 
many persons in the audience. But after a standard temperature has 
been determined upon, it is difficult even with the most perfect appa- 
ratus and under the most tavorable conditions to maintain it. At 
whatever temperature the air is admitted into the house, contact with 
the lights and with the bodies of the people will quickly raise it. The 
brilliancy of the illumination and consequently its heat-radiating pow- 
ers vary trom time to time during the same performance and of course 
from play to play, while the sizes of audiences are subject to nightly 
change. Coincident with these changes are variations of external tem- 
perature and of barometric and hygrometric conditions of the atmos- 
phere, as well as of wind direction and velocity and these variations of 
external conditions occur irregularly as to time, character, and extent, 
and sometimes run a gamut of changes during a single performance to 
the utter confounding of even the best managers and engineers. 

If a theater could be effectively sealed to all influx or efflux of air, 
except as it is introduced and removed by the ventilating apparatus, 
and if ingress and egress of audience and actors were effected through 
air-locks or through doors the use of which would not be permitted 
during the performance, it would be possible to maintain within its 
walls atmospheric conditions very closely approximating a fixed stand- 
ard of temperature, pressure, and moisture. If also an audience could 
be so selected as to have it composed of people approximately of uni- 
form physical and mental peculiarities, to which select audience the 
thermometric, barometric, and hygrometric standard of the theatre 
has been adapted, approximate success might be attained. 

In designing and operating the heating and ventilating apparatus of 
a theater all thought of satisfying cranks and hypochondriacs must be 
abandoned. <A standard temperature satisfactory to the average healthy 
human being must be determined upon, and adhered to as closely as 
possible. 

As ventilation through doors and windows is practicable only for 
small rooms, and then only in warm weather, the movement of the 
contained air by mechanical means becomes a necessity. But as the 
range of successful operation of mechanisms does not extend far beyond 
the conditions for which they have been designed, it becomes necessary 
to see to it, that the room to be ventilated has no means of communi- 
cation with the outer air other than those which form part of the ven- 
tilating system. ‘This banishes open windows entirely, and makes it 
desirable that there be inserted as many sets of doors between the 
street and the theater as it is possible to find room for. There should 
never be less than three sets of doors, and four or more would be better. 
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These doors should not be too near each other ; we must minimize the 
likelihood of having them all open simultaneously. The vestibules or 
lobbies between the successive sets of doors should be well warmed, in 
order that the rushes of air, which will in spite of precautionary meas- 
ures sometimes come into the auditorium, may not take the shape of 
cold drafts. If the house has windows or skylights, they should be 
double or triple, so as to prevent the precipitation of excessively cooled 
air into the room. 

Having as far as possible eliminated possible elements of distur- 
bance and interference, the actual work of ventilation begins. This 
involves the conveyance, to every part of the room, of fresh air in 
sufficient volumes for health and comfort, and the removal of a cor- 
responding volume of air after it has performed its intended functions. 
The fresh-air supply should reach every person in the house and should 
be approximately constant in temperature, volume, and velocity, nor 
should its velocity ever be sufficiently great to make itself perceptible 
as a draft. ‘To accomplish all of this, the ducts for both admission and 
removal of air must be very large and the openings from the ducts into 
the rooms quite numerous and very much diffused. Particular atten- 
tion should be paid to the space under galleries and to all parts of the 
house which are apt to be used for ‘‘ standing room,’’ so as to be 
sure of a rapid movement of the air in these places. It is always well 
to admit fresh air to the stage and to all dressing-rooms, but while the 
curtain is down the air-supply to the stage should be reduced. 

Before the advent of the electric light it was necessary to admit fresh 
air for the most part through the floors and to exhaust through the 
ceilings, a practice still much followed. Such air-inlet openings become 
receptacles for dust, the coolest air in the room is at one’s feet, and 
the slightest excess in velocity of air movement is felt as a draft 
about one’s ankles. Since theelectric light has come into use it has 
become possible to admit the air at the ceilings and to exhaust it at the 
floor. This prevents the blowing back into the room of sweepings and 
places the feet of the audience within the warmest air in the house, but 
excessive velocity of the fresh air-supply is apt to be the source of seri- 
ous discomfort to baldheaded men and bare-shouldered women, a 
difficulty which can be avoided only by extreme diffusion of air inlets 
and outlets and the prevention of disturbing air-currents from doors 
and windows. : 

Ordinary disk fans and pressure-blowers are the motors best adapted 
to the purpose of theater-ventilation and they may be driven by steam- 
engines or by electric motors. Their wheels should be very large and 
the propelling motors should be constructed so as to be capable of 
operation at varying speeds. 
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PUEBLO OPERA-HOUSE BUILDING, 
{Longitudinal Section. } 


In smoky or dusty neighborhoods the air can be forced through a 

shower of water before it is driven into the building. This shower can 
be cooled with ice or brine in summer, by which means quite a reduc- 
tion in temperature can be effected. 
; The temperature of the air forced into the house in winter can be 
" regulated by turning the steam into a greater or less number of heating 
coils, through which coils the air passes before it enters the room. <A 
further means of regulating the temperature of the fresh air is found in 
the use of a switch-damper, the position of which determines what 
proportion of air shall pass over the steam-coils and what shall pass 
into the house unwarmed. For the purpose of mixing the air of the 
two temperatures and sending it all into the room at a uniform temper- 
ature, these coils and dampers should be placed on the out-door side of 
the fan. All regulation of valves and dampers may be effected either 
by hand or by an automatic apparatus, the operation of which is gov- 
erned by the temperature. 

Control of the humidity of the air is easy when moisture must be 
added to maintain the established standard ; but to reduce the atmos- 
pheric humidity is a very difficult and expensive matter, and, except to 
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the slight degree possible of accomplishment by the agency of a very 
cold shower, requires a system of pipes in which a circulation of some 
freezing fluid is maintained. 

When the electric light was first applied to the illumination of 
theaters, it was thought that danger from fire would be greatly dimin- 
ished, and that a theater constructed with wood framing and lighted 
by electricity would be as safe as one of ‘‘ fireproof construction ’’ 
lighted by gas. Experience has demonstrated that the introduction of 
the electric current will not diminish the risk of fire, and that the use 
of combustible material in the structure of a theater is fraught with 
as much danger as before, and that there is as much reason as ever 
why theaters should be built entirely of incombustible materials. 

Of the many admirable systems of fireproof construction devel- 
oped in modern building practice none is better adapted to the re- 
quirements and peculiarities of theater-construction than those which 
use for floor and ceiling construction a combination of rolled steel, 
metallic laths, concrete, and plaster. Upon the stage, however, the 
material must be confined to rolled steel beams for the main structural 
members and to flat iron or L or T iron for the floors of fly galleries 
and rigging loft. Wire cable can be used toa great extent for the sup- 
port of drops, border lights, etc., thus confining the use of inflam- 
mable material to the heavy planks which, bolted to steel beams, form 
the stage floor; also to the properties, the drops, the borders, set 
pieces, etc., of the scenery, and the floors of the drops and bridges, 
the framework and guides of which may, however, be of metal. Ex- 
perience has shown less actual permanent value than is claimed by 
their advocates, in the use of the various fireproof paints and compo- 
sitions sometimes applied to the lighter and movable combustible parts 
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of the stage equipments, for they are handled so often and so roughly, 
and are so frequently altered and patched, that much of this paint is 
rubbed, shaken off, or planed off very soon after its first application. 
A further difficulty, when the canvas is coated with a fire-resisting com- 1 
position, is found in its deleterious effects upon the pigments used. | 
Still it cannot be denied that these compositions are of some utility, 
and that for the stationary combustible material which may form part 
of the stage and its appointments their value is quite positive and 
permanent. 

Returning now to the auditorium and the use of incombustible 
materials, it is well to remember that the use of hard and unyielding 
materials for forming enclosing surfaces must be avoided, and also to 
bear in mind the fact that plastering on metallic laths fastened to a 
light iron framework has demonstrated its value as a material possess- 
ing sufficient resonance for use in this connection. That stairs, cor- 
ridor floors, walls, and support should be incombustible goes without 
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‘THIRD AND FOURTH FLOORS. 
BALCONY 
SCHILLER THEATER, CHICAGO. 


FIRST AND SECOND FLOORS. 


saying. Wherever possible, girder and cantilever constructions should 
be used in preference to pillars for supporting galleries, so that the lines 
of sight in the lower parts of the auditorium may be unobstructed. 
The roof girders and trusses as well as girders, beams, and posts 
generally should be fireproofed. Where there is danger of knocking 
off the fireproofing material of pillars, on the stage, in store-rooms, 
etc., there should be an outer protecting shell of sheet iron. There 
should be a special contrivance for holding the fireproofing on the 
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SCHILLER THEATER, CHICAGO, 
(Longitudinal Section.) 


trusses, girders, etc., in such manner that a powerful stream of water 
from a steam fire-engine may not force it off and expose the metal to 
the flames. 

Equally important with fireproof construction are precautionary 
measures for checking incipient fires. Stand-pipes should be extended 
to every space in or about which a fire might originate. Reels of hose 
should be in readiness at all of these places. ‘The stand-pipes should 
be connected with the steam pumping-apparatus of the building and 
should have openings on all adjacent streets and alleys convenient for 
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connection with steam fire-engines. Chemical fire-extinguishers should 
be made and maintained as part of the stage equipment. Very large 
smoke-escape ducts, having suitable dampers controlled from the 
prompter’s stand, should be incorporated with the equipment of every 
stage. If the manager will institute frequent fire-drills, participated 
in by all of the theater employés, so that each person employed by 
the house will know what to do in case of fire and will from force of 
habit do the right thing at the right time, danger from destructive fires 
in theaters will have been greatly reduced. 

Large foyers and lobbies add greatly to the safety and comfort of an 
audience and may also be made valuable adjuncts to a comprehensive 
scheme of ventilation. In Europe the foyers, lobbies, and promenades 
often occupy much more space than the auditorium. American thea- 
ter-owners and managers would do well to consider whether space 
given up to such purposes might not cause so great an increase in at- 
tendance at their houses as to yield good interest on the outlay for 
additional ground, building, equipment, and maintenance. A _neces- 
sary sequence of adequate foyer and lobby would be better dressing- 
room and wardrobe accommodations than is ordinarily found in Ameri- 
can theaters. 

Experience teaches that Americans are always ready to make use of 
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every opportunity given them for raising their standards of comfort 
and of luxury, and in their home life, their travels, and their public 
amusements, they justify Mr. Pullman’s saying that ‘‘ nothing is too 
good for the American people.’’ The general introduction of great 
foyers, parlors, dressing-rooms, and wardrooms will tend to give theater 
attendance the character of a festive social function and may add to 
the box-office receipts the contributions of the participants in these 
functions, whose presence in gala attire will again be an attraction, for 
many who are not themselves ‘‘in the swim,’’ but who delight in 
observing their more fortunate or more frivolous fellow-beings of the 
fashionable world. ‘Then the foyer, as well as the stage, would interest 
and charm the audience and the intervals between the acts would be- 
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[Plan of Main Floor } (Plan of Balcony } 
CENTRAL MUSIC-HALL, CHICAGO, 
come as entertaining as the stage performance itself. And perhaps 
the street costume of the ladies and the high hat would yield to a 
drawing-room toilet and a less aggressive head-dress. 

But this paper is already longer than was intended, and yet it has 
not exhausted its subject, or accomplished more than to skim over the 
surface of those of its phases which have been treated. Its chief pur- 
pose has been to call attention to the principal factors which enter 
into the design and construction of a good theater for an American 
city. It has been assumed that, from the owners and manager’s 
standpoint, a theater is not necessarily simply a stage and auditorium 
built and maintained at a minimum of expense, for the purpose of 
packing within its walls a maximum number of people, but that stage 
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and auditorium should be designed and constructed with the one end 
in view, of attracting larger audiences by giving entertainments of 
the best possible character to people comfortably seated amid health- 
ful, artistic and luxurious surroundings, and protected as far as pos- 
sible against danger from fire, panic, drafts, or other causes. 

From the point of view of the architect, the theater, as treated in 
this article, is not to be an opportunity for proving how unfit he is to 
build a theater by designing, in strict accordance with the tenets of 
any ‘‘style,’’ a great proscenium, a grand entrance and staircase, of 
providing a ceiling surface for the development of a great allegorical 
painting, and leaving the rest to the stage-carpenter and a miscella- 
neous aggregation of engineers and ‘‘ specialists,’ but that a theater 
is an organic whole, which in its totality and in its details must be 
conceived and built with but one purpose in view,—that of provid- 
ing a stage upon which plays can be adequately presented, and an 
auditorium in which every person can in comfort hear and see all the 
stage presentations, in which access and egress to and from seats 
is commodious and safe, and from which actual danger from fire or 
panic has been practically eliminated. Whatever the architect knows 
of historic style and of plastic and pictorial art, should not endeavor 
to assert itself independently and in defiance of practical considera- 
tions and requirements, but should be coérdinated and blended with 
these, so that the practical phases of the problem attain an artistic 
solution and that the work as a whole becomes a harmonious artistic 
creation from which all evidences and indications of the effort to har- 
monize apparently incongruous and conflicting requirements have been 
eliminated. 

If architects and laymen who have read this article recognize that 
success in theater-building is not a matter of chance, and that the 
means for its attainment are not shrouded in mystery, but involve 
merely the application of the same mental processes which are the 
fundamental conditions of success in every undertaking, I shall feel 
amply rewarded for writing these pages, even if my readers think that, 
if what I have written is all which an alleged expert in theater-build- 
ing can tell them about matters concerning which he and a few fellow 
adepts were supposed to possess exclusive knowledge, then any one 
who observes and thinks, and knows how to act under the guidance of 
close observation and clear and incisive thought, may join the ranks of 
those experts and be their equal or superior. 
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THE PRESENT CONDITION OF THE PANAMA 
CANAL. 


By Oscar A. F. Saabye. 


HE Panama canal has been before the public so many years and 
has been written about so fully that the subject might seem to 
have lost all interest to magazine readers, especially since 

financial failure has been the result of the undertaking. But since 
serious effortsseem to be in progress for the reorganization of the con- 
struction company, with a view to completing the canal, there may be 
some reason for a practising civil engineer to offer a few facts respect- 
ing the present condition of the work already done, based upon recent 
personal observations. 

It cannot be denied that the Panama canal, to-day, is practically a 
failure, financially considered, but this result has been reached through 
dishonesty, bad financial management, and worse engineering super- 
vision. Hence this failure does not necessarily reflect upon the feasi- 
bility or practicability of the project as an engineering work, nor upon 
the selection of this route as a practical solution of the problem of a 
connection between the Atlantic and the Pacific oceans. If the Pan- 
ama Canal Company, which is still in existence,—with the work 
already done, with its immense resources on hand, in form of ma- 
chinery, buildings, dredges, barges, steamers, etc., for continued con- 
struction,—had sufficient funds to finish the work, under reorganized, 
good, honest management and competent engineering superintendence, 
the Panama canal would undoubtedly within the next decade prove to 
be not only the best adapted, but probably the most economical, solu- 
tion of the long-standing question of a shipway from the Pacific to the 
Atlantic via the isthmus. 

While returning recently from an engineering engagement in 
Ecuador, I was compelled to stop over in Panama eight or ten days to 
await steamer connection in order to reach the United States. Nat- 
urally, out of professional interest, I utilized this opportunity for an 
examination of the Panama canal, as it appears to-day, the result of 
which is this article. It may be remarked, however, that the figures 
used here are taken from the calculations of M. de Lesseps’s engineers, 
and they are given for what they may be worth, as the time at my dis- 
posal did not permit any separate reliable calculations to be made. 

As the canal has been surveyed and laid out between Colon, on 
the Atlantic, and Panama, on the Pacific side, it will have a total 
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length of 46.7 miles. Owing to the peculiar formation of Panama 
bay, the Pacific end is really the eastern terminus of the canal. The 
canal runs through the valley of the Rio Chagres and almost parallel to 
the Panama railway until within a few miles of Panama, Its distance 
from the railway varies from a few hundred feet to about half a mile. 
The proposed general width of the canal is 72 feet at the bottom and 
100 feet at ‘the water’s level, with the exception of the section between 
San Pablo and Pedro Miguel, where the respective widths, as proposed, 
would be 78 feet bottom and 102 feet at the level of the water. The 
navigable depth is to be from 28 to 29 feet, and all curves of the canal 
to be constructed with a radius of not less than 8000 feet. At the 
mouth of the canal, at La Boca, about three miles southwest of Pan- 
ama, it is proposed to build a basin, or kind of harbor, about 5000 
feet long by about 400 feet wide, for vessels to await transport, and at 
Tavernilla, about midway between the Atlantic and Pacific, another 
to allow ships to pass each other. 

The elevations along the canal route are about as follows: From 
Colon to Frijole, a distance of eighteen to twenty miles, the ground rises 
almost uniformly to 25 or 30 feet, with the exception of a short distance 
at Bohio Soldado, where the elevation reaches 160 to 170 feet above 
sea-level. Between Frijole and Matachin, about eleven miles distant, 
the elevations vary from 50 to 115 feet. At Matachin is another short 
Joma (hill) of about 155 to 165 feet elevation. From Matachin to 
Culebra, a distance of about six miles, the elevations run from go to 260 
feet, until they reach, at Culebra, the highest point on the whole 
route. Here the cerro is about 323 feet above sea-level for a distance 
of nearly 1000 feet. From Culebra the ground falls again uniformly to 
the Pacific, with an elevation of about 15 feet at the junction with the 
Rio Grande. 

According to surveys and observations made by the engineers of 
the Panama railway, during its construction, the mean level of the Pa- 
cific is from .14 to .75 of a foot over that of the Atlantic. The highest 
tide at Panama is 21.30 feet ; and the lowest 7.94; the highest spring 
tide in the Pacific over the highest spring tide of the Atlantic is 10.12 
feet ; the mean high tide of the Pacific over that of the Atlantic is 6.49 
feet. These conditions would, if the canal is constructed as a tide- 
water connection, enable vessels to make the passage on one tide of six 
hours’ duration. 

The French engineers have calculated the total canal excavation 
necessary at something like 157,200,000 cubic yards, of which about 
24,000,000 cubic yards are contained in the Culebra cut. This 
amount, I understand, includes also extra work outside the canal 
proper,—for instance, laterals for draining the Rio Chagres, etc. Of 
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this total excavation I judged that about from three-eighths to one- 
half—or about 70,000,000 cubic yards—has been done. Of the 
total length of the canal, about one-half, including about fifteen miles 
on the Atlantic side, has been finished or very nearly so, and there 
is water in this portion on both sides, its depth varying from 18 to 23 
feet. The finished part is in comparatively good condition. Besides 
the work already done, the canal company has on hand, distributed at 
both terminals and at convenient points along the canal route, an im- 
mense stock of machinery, tools, dredges, barges, steamers, tugboats, 
and materials for continued construction. At Panama, La Boca, and 
Colon, as well as along the canal, are numerous buildings, large 
and small, for offices, workshops, storehouses, and warehouses, and for 
lodging and boarding the men who were employed on the work. The 
finished work, as well as all the machinery, tools, materials, buildings, 
etc., are well taken care of and looked after. The canal company em- 
ploys 100 uniformed policemen, besides numerous watchmen, machin- 
ists, and others, whose sole duty consists in watching the canal and 
looking after needed repairs of plant and care of materials. In fact, the 
work and the whole plant is in such a condition, so far as I could as- 
certain, that renewed construction could be taken up and carried to a 
finish at any time it is desired to do so, after the company’s finances 
will permit. In this connection it may be mentioned that the canal 
company has built, and still partly maintains, a hospital in Panama 
which in magnitude, comfort, equipments, and general appointments 
excels some of our best American hospitals, and, in fact, could 
give them good points in hospital management. This hospital, which 
is in charge of the French Order of Sisters of Mercy, is situated about 
11% miles north of Panama, on beautifully laid out grounds, at an ele- 
evation of 300 to 400 feet above sea level, giving a magnificent view 
of the superb bay at Panama and the surrounding country. It consists 
of sixty or seventy large, roomy, and airy buildings, and contains inside 
the grounds its own waterworks, drainage system, slaughter-houses, 
dairy, drugstores, etc., so that in case of any epidemic the hospital 
could be shut entirely out from communication with the low-lying city 
of Panama. Patients unable to pay are treated free in the same man- 
ner as those who are able to pay for their accommodations. At Colon 
there is a smaller hospital under similar management. 

Now as to the feasibility of finishing the canal, and the difficulties 
to be overcome. The latter naturally resolve themselves into two 
classes, relating to the engineering and the financial features. As far as 
I could see, the engineering plans seem feasible and the obstacles such 
as might readily be surmounted. The chief difficulties encountered 
are: (1) The prevention of the Rio Chagres from overflooding its 
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banks during high waters and flooding the canal, and (2) the Culebra cut. 

The Rio Chagres is a mountain stream, having its headwaters in the 
Andes, which the canal crosses at Culebra. Like all mountain streams, 
it is treacherous. In the dry season and under ordinary circumstances it 
discharges about 500 cubic feet of water per second. In the rainy part 
of the year, which lasts from six to eight months, during which time 
daily heavy rainstorms occur, the discharge of water per second rises 
to 20,000 cubic feet or more; it has even been known to reach the 
enormous quantity of 65,000 cubic feet per second, with a rise of the 
water to 45 feet above its normal level. The watershed drained by 
the Chagres, as far as it can influence the canal, is not very large or of 
much importance. ‘The extreme high waters are caused by the heavy 
tropical rains. In order to protect the canal from such an enormous 
inflood of water from the river, which of course would soon destroy it 
and its usefulness, two plans have been proposed by the French engi- 
neers. ‘The first one is to dam the Chagresat such a point as will re- 
tain the water, during rainstorms, long enough to permit the discharge 
to be controlled to its normal flow. The other is to change and en- 
large the channels of the river, so that the water, during the high floods, 
will be discharged at a distance far enough away from the canal to 
secure its safety. Neither of these plans, so far as I understand, has been 
based upon accurate surveys or calculations. Upon a casual examina- 
tion, the first one—damming the Chagres—seems to me the most feasi- 
ble and probably the least costly. 

After passing Matachin the river turns in an easterly direction, 
leaving the canal, and at Gamboa passes between two mountains,— 
Cerro Obispo and Cerro Santa Cruz. Here it is proposed to construct 
the dam, which would probably be about 5000 feet long and 150 to 
160 feet high. An outlet of the water from the dam by a tunnel through 
Cerro Azul, to the left of Cerro Santa Cruz, is also proposed. The 
storage-capacity of the reservoir behind the dam is claimed by M. de 
Lesseps’s engineers to be somewhat like 105,900,000,000 cubic feet. 
The cost of the dam is estimated at about $1,600,000. ‘To build such 
a dam, with its tunnel-outlet and laterals, probably may at first seem 
an enormous undertaking. Its construction in point of engineering 
would, I fully believe, offer no insurmountable difficulties. 

The Culebra cut is situated about nine miles from Panama. Its 
total length is about two miles, and the highest elevation, as already 
noted, is 323 feet above the sea-level. It has lately been proposed to 
tunnel through the highest portion. A French engineer has proposed 
recently to construct a lock on either side of the cut, so that it would 
only have to be excavated to a depth of 75 to 80 feet. This latter plan 
would undoubtedly save much time and labor and probably also 
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decrease the cost. But it would deprive the canal of one of the princi- 
pal points in favor of its construction,—that of making it a tide-water 
connection. ‘The cut would require about 24,000,000 cubic yards of 
excavation, of which the greater part is rock. Nearly all of the exca- 
vated stuff could be utilized in the construction of the dam across the 
Chagres. I do not see any great difficulty in taking out the whole cut, 
as originally proposed, aside from the time and labor it requires, and 
even that would be materially less than anticipated by the French 
engineers if the work were conducted properly and honestly. Some 
work has already been done in the cut, but none at the dam besides 
some preliminary examinations. 

It has also been argued that the question of labor, as well as the 
unhealthful conditions on the isthmus, would prove a serious difficulty 
to overcome in finishing the canal. Undoubtedly the French, while 
they pursued the work, had much trouble in regard to laborers. ‘The 
chief cause of this was that the French contractors picked up many of 
their laborers from the slums of all countries. These men were un- 
accustomed to this kind of work, and also to the climate. In many 
cases they did not desire work, but came out to the isthmus simply 
for the sake of adventure. ‘Their past lives and environment made 
them an easy prey to disease and they consequently increased the 
death-rate, always heavy among the unacclimated in a tropical clime. 
If the work were to be taken up to-day, | believe that any number of 
native laborers could easily be had, if not from the isthmus itself, 
from the surrounding South and Central American republics, and 
from Jamaica, etc. These laborers, mostly negroes, are strong, 
healthy, and good-natured men, accustomed to work in the tropics. 
Their chief fault is laziness, but, properly managed, they would soon 
get over that and prove to be very efficient and cheap workmen. 
There has been no yellow fever on the isthmus for several years, but 
only sporadic cases of intermittent fever. As the work on the sections 
of the canal through the swamps and marshes has been finished, it is 
not supposed by the natives that any great amount of illness would be 
caused by the renewal of work on higher ground. 

As to the financial question I must, as an engineer, hold aloof from 
saying anything about the probable cost of finishing the canal. It 
would simply be guesswork with the time at my disposal, and 
management by guesswork has already proved a costly feature in the 
history of the Panama canal. It should be remembered, however, in 
this connection, that although vast sums of money have been expended, 
and much of it uselessly, about half of the canal is finished, or very nearly 
so, and a large, valuable, and well-kept construction-plant, machinery, 
materials, and buildings, etc., are on the place ready for work. Before 
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the work is taken up anew it is an essential necessity that the present 
company should be thoroughly reorganized, under good and honest 
management. It is also absolutely necessary to have an accurate 
examination, survey, and estimate made, by competent engineers of 
the work already done and what remains to be done, as well as of the 
stock, machinery, and materials on hand, upon which to base future 
financial calculations. 

The watchword of the new management should be efficiency and 
honesty. ‘The French management was rather ‘‘a white elephant ”’ 
upon the company’s hands—more elaborate than useful. All the 
officers necessary on the isthmus would be a competent, honest chief 
engineer, with an equally competent engineering staff, and an efficient, 
honest general business manager. 

In conclusion it may not be amiss to indulge in a few words of 
comparison between the Panama canal and Nicaragua canal, the 
latter of which also seems to be in sore distress just now. ‘The sup- 
porters of the latter canal project claim chiefly, as to its superiority 
over the former, that it is more feasible as an engineering feature and 
cheaper to construct ; that the healthfulness of the surrounding coun- 
try is better than on the isthmus, and that better and cheaper labor can 
be obtained there. I have not personally been at Nicaragua, but I 
have seen the Panama canal as it is to day. At the latter place there 
is a full-equipped plant ready for renewed work, and there is already a 
railway running parallel to and within a short distance of the canal 
for all necessary transport. ‘There is a splendid and accessible harbor 
at either terminus. All the buildings necessary for the work are there, 
as well as excellently-equipped hospitals ready for service. The canal 
is only forty-seven miles between oceans, and, if finished as proposed, 
as a tidewater connection, would allow vessels to pass through in about 
six hours, About half of it is finished. ‘The remaining work, it is 
true, is heavy, but it is perfectly feasible and can be done. 

Now at Nicaragua the inland connection between oceans, accord- 
ing to the surveys made, would be 170 miles long, of which there are 
40.3 miles of new work to be constructed. ‘The remainder is through 
the Rio San Juan and Lake Nicaragua, in both of which consider- 
able work would also have to be done in order to make them safely 
navigable. ‘There is no harbor of consequence at either terminus. 
The country is barren and without means of transportation for sup- 
plies. ‘There is no construction-plant, and no buildings worth con- 
sideration. ‘The difference of mean level between the two oceans is 
here greater than at Panama. ‘The Nicaragua canal is to be con- 
structed with locks, and the passage between oceans would be much 
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USE OF COMPOUND STATIONARY ENGINES. 


By Robert H. Thurston, LL.D., 
Director of Sibley College, Cornell University. 


** COMPOUND ENGINE”’ is one in which steam is worked 
A in two cylinders successively,—ex cascade, as the French ex- 
press it, or in series, as the electrical engineer would say. The 
‘‘high-pressure cylinder,’’ taking its steam directly from the boiler 
and expanding it to a moderate degree, rejecting it at a still available 
pressure for further utilization, it is received into the ‘* low-pressure 
cylinder’’ and, there expanding to a minimum terminal pressure, is 
finally exhausted into the condenser or into the air. ‘The compound 
engine is of the class ‘‘multiple-cylinder engines,’’ in which any 
number of cylinders may be thus worked in series, and in which this 
number is greater as pressures increase. ‘Thus the compound engine 
usually is employed at pressures not far from roo pounds per square 
inch; the ‘* triple-expansion engine’’ (three cylinders ex cascade) is 
adopted at 125 to 180 pounds, and the ‘‘ quadruple-expansion’’ (with 
its four cylinders in series) at 200 pounds and over; expansion occur- 
ring, usually, to the extent of two or two-and-a-half times, and occa- 
sionally three or four, in each cylinder. The larger the number of 
cylinders, as a rule, the less the ratio of expansion adopted for either. 
The expansion commonly terminates at about five pounds pressure, by 
gage, in non-condensing engines, and six or eight pounds above a 
vacuum in condensing engines, in the best practice; the total ratio of 
expansion thus ranging from about five to ten in the former and be- 
tween fifteen and thirty in the latter, for extremes of pressure. 

The object of ‘‘compounding’’ is the reduction of the internal 
(thermal) wastes of the steam-engine, which constitute the most 
serious of the heat-losses in all modern forms of engine and amount to 
a considerable fraction—sometimes one-half, often one-quarter—of all 
the heat, steam, and fuel demanded by the machine. ‘This now famil- 
iar waste, known to the engineer as ‘‘ cylinder-condensation,’’ occurs 
through the alternate heating and cooling of the cylinder-walls, as 
they are exposed first to the high temperature of the entering steam, 
and then to the cooling influence of the exhaust,—absorbing heat 
from the steam, storing it during the stroke of the piston, only to dis- 
charge it, unutilized, into the condenser or into the atmosphere. ‘The 
greater the range of temperature and of pressure in the cylinder, the 
more serious this waste. The higher the initial pressure and the ratio 
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of total expansion, the more difficult it is, for this reason, to secure 
those economies which, in a purely thermodynamic operation, would 
follow the adoption of high pressures and corresponding expansion- 
ratios. In fact,so rapidly do these wastes increase with increasing 
expansion that, in the single cylinder, a point is reached at a very 
moderate ratio at which the gains are completely extinguished by more 
than equal exaggeration of ‘* initial condensation’’ of the steam. 
Many an inventor has been disappointed and immense amounts of 
money have been lost in the vain endeavor to attain that economy in 
the operation of the engine by a ‘‘short cut-off’’ which its thermo- 
dynamic theory shows to 
be within reach if thermal 
wastes can be extinguished, 
and dynamic losses reduced 
toa minimum. Dividing 
the expansion among a 
number of cylinders in 
series, the range of tem- 
perature and the conse- 
quent waste is greatly di- 
minished in each, —in fact, 
nearly in proportion, in 
well-designed engines, to 
the number of cylinders,— 
and the steam condensed 
= in the first is reévaporated 
= at exit and supplies the de- 
= mand for waste in the sec- 
ond, and thus through the 
series ; the final result be- 
HORNBLOWER’S COMPOUND ENGINE, 1781. ing the loss, in the whole 


[A, the large or low-pressure cylinder; #, the small or machine, with its large 
high-pressure cylinder; Cand the piston rods; ratio of expansion, of only 
the equivalent, substan- 
tially, of the waste of a single cylinder with its small expansion. 
Thus, were steam worked in a single engine, condensing at ten pounds 
terminal pressure, from an initial pressure of 150 pounds, the conden- 
sation, if the cylinder were unjacketed, would probably be not less 
than half of all the steam sent over from the boiler. In the com- 
pound engine, unjacketed, this would be reduced to something like 
25 per cent., and in the triple-expansion and quadruple engines, re- 
spectively, to perhaps 20 and 15 percent. With jacketed engines, 
these figures would be still further reduced. The low ratios of expan- 
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sion in the cylinders and the cascade action thus enable the engineer 
to secure a gain which in most cases well repays the trouble, costs, and 
complication of the multiple-cylinder engine. There always comes a 
point, however, in this progress of costs with gains of economy, when 
the gain is more than compensated by the increased costs; and it 
often proves undesirable to use the most economical types. Cases are 
frequently met in which high economy cannot be afforded, as a matter 
of finance. ‘These cases occur where fuel is cheap and engines are 
costly to build and to keep in repair, and where, as in passing from 
the triple to the quadruple machine, the gain by the change is com- 
paratively small. 

The compound engine, like many another invention, although only 
recently brought into common use and made successful, is a century old. 
It was, when first devised, in advance of the age and it failed, as do so 
many inventions, for that reason. James Watt is often said to have 
been the inventor of the steam-engine : he is called, with more reason, 
the author of all the minor details of the modern engine, and the com- 
pound engine is one of those modifications which, by his friends, is at- 
tributed to his genius. The fact is that the steam-engine of modern 
type is the invention of Newcomen, who was the first to introduce a 
train of mechanism in which the engine proper was set apart from 
the apparatus which it was constructed to drive. Watt gave to the 
engine of Newcomen the separate condenser, the first satisfactory forms 
of ‘‘self-acting’’ valve-gear, the governor, the steam-jacket, and other 
details, and applied it to turning a shaft as well as to the operation of 
pumps. ‘The compound engine was first actually built and introduced 
in real work by Hornblower about 1781: but Watt secured a verdict 
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TANDEM COMPOUND ENGINE, 


against him for infringement of earlier patents, and obtained an injunc- 
tion which promptly stopped the construction of the new machine. In 
the course of this trial and in his communications to his friends on the 
subject, Watt claims the idea of compounding as his own and calls the 
machine his ** double engine.’’ Neither Watt nor Hornblower, how- 
ever, seems to have really understood the theory of the engine, or its 
method of reduction of internal wastes of heat and steam, but thought 
it mainly useful in permitting larger expansion than was practicable in 
the simple engine with equable motion ; variations of pressure on the 
piston, as expansion progresses, giving correspondingly irregular speed 
of piston and of fly-wheel, notwithstanding the weight of the latter. 

During the controversy which arose at this time, Professor Robison 
enunciated a principle which has been since stated by Rankine, in al- 
most the same words: **So far as the theoretical action of the steam 
on the piston is concerned, it is immaterial whether the expansion 
takes place in one cylinder or in two or more cylinders.’’ ‘The real 
advantages appear only when steam-pressures and ratios of expansion 
are comparatively great, and consist in an improved effect due to sup- 
pression, in large part, of cylinder condensation, and a more regular 
action than can be had with equal expansion in a single cylinder. In- 
cidentally, also, it is possible to reduce the variation of stresses on the 
running parts of the engine by compounding. 

The engine dropped out of sight for the time, but it was again 


brought out with higher steam-pressures, and made slow progress from 


the beginning of the century until about 1850, when the success of 
Randolph & Elder in marine-engine construction gave it a permanent 
place. It has since constantly gained upon the older type, its superi- 
ority constantly becoming more evident and marked as steam-pressures 
rise. In Watt's time, the engines of that great builder and engineer 
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were found to be superior in economy to those of Hornblower. To- 
day the compound and_ higher types of multiple-cylinder engine often 
excel the rival simple engine in economy of steam by 25 to 30 per 
cent., and, in some cases, very much more ; while still further gain in 
fuel is secured in consequence of the smaller demand upon the boiler 
for steam and consequent improvement of efficiency in the latter. 

, The relative values of the 
several types of condensing en- 
gine at various ratios of expan- 
sion trom a common initial high 
pressure are best exhibited by a 
diagram such as is given in the 
diagram. ‘The lowest curve ex- 
hibits the varying efficiency of 
the simple, ideal, high-pressure 
engine, as measured in British 
thermal units or in pounds of 
steam per horse-power per hour, 
assuming 1000 thermal units ex- 
pended per pound, no extra- 
thermodynamic wastes occurring. 
The next curve shows the costs, 
similarly measured, when fric- 
tion, or the dynamic waste, is 
introduced ; the difference be- 
tween the two being the cost of 
power required to overcome that 
friction. ‘The highest full-line 
curve measures total costs in the 
same way, when heat-wastes are 
taken into the account; the dif- 
ference in magnitudes of ordi- 
nates of the second and the last 
curve being proportional to the expenditure compelled by those 
wastes. Midway between these last curves is shown another curve 
which, taking compounding as an expedient for substantially halv- 
ing the internal wastes, shows the varying economy of the double- 
expansion engine. Still another curve divides the space measuring the 
cylinder-condensation loss by three, and exhibits the gain due to the 
use of three cylinders ex cascade ; while still another curve, just below 
the latter, represents the action of the quadruple-expansion engine, 
in which the wastes are taken as one-fourth those of the simple ma- 
chine, the dynamic wastes being taken as equal for all. Above each 
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curve is a dotted line which is obtained by superposing upon the total 
costs of the engine the proportional expenditures on account of inter- 
est, taxes, insurance, and other treasurer’s accounts. The whole sys- 
tem is to be taken simply as illustrative, and as substantially right tor 
the particular cases here considered. ‘The method can be applied to 
any case in which the data can be secured, giving three or four points 
in either curve. But the data for the special case in hand should al- 
ways, if possible, be obtained. Where this is impracticable, the 
engineer may often approximate the required curves and results by 
reference to familiar cases of approximately similar character. 

The © striking 
and essential de- 
ductions to be 
drawn from such 
an investigation 
will be seen to be 
the following : 

I. ‘The expen- 
diture of steam, 
in the ideal case, 
decreases con- 
stantly, with in- 
creasing expan- 
sion, without 
limit, in the case 
of the condensing 
engine with zero 
= aaemne B up to the point at 
which the terminal 
pressure becomes 
coincident — with 
the back- pressure 
in the non-condensing engine; ranging from about forty down to 
eight pounds of steam per horse- power per hour with from one to thirty 


SINGLE-ACTING COMPOUND ENGINE, 


expansions, in this case. 

II. The friction wastes become an increasing tax upon the engine, 
with increasing ratios of expansion, and with consequent decrease of 
power obtained from the given machine. Ultimately, the engine 
would be unable to overcome its own friction, and it is at once obvious 
that, this waste alone being introduced, a point is somewhere passed 
at which costs reach a minimum, and beyond which expansion ceases 
to be advantageous. 
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III. Thermal wastes being added, to obtain the curve of efficiency 
for the simple engine, we find these wastes to be, also, an increasing 
tax and in rapid progression, giving a minimum ordinate at a very 
early point in the curve. 

Expansion, in this case, instead of giving continual, unlimited gain, 
finds an early limit, and at a comparatively low efficiency, as measured 
by the heat, steam, and fuel consumed. For the simple engine of 
ordinary construction, this limit is often found at a ratio of two-and-a- 
half, or sometimes even less. ‘This limitation of the maximum effici- 
ency of the older form of engine by the occurrence of internal wastes is 
seen to be something extraordinary. In condensing engines, where, 
otherwise, the best ratio of expansion would be the quotient of initial 
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by back pressure, the ideal engine would have a ratio of about fifty, in 
many cases, where about three would represent the limit, in wasteful 
engines, and five or six in the best ogdinary work with unjacketed 
engines. ‘The non-condensing engine, with roo pounds gage-pressure 
would, in the ideal case, expand about seven times: while the real 
engine seldom has an effective expansion exceeding about four, and it 
is often as low as three. 

IV. The multiple-cylinder engine adds to the cost of the engine, 
increases the external wastes, and the friction, other things equal, but 
divides the internal, and principal, extra-thermodynamic wastes in the 
proportion, roughly, of the number of cylinders in series. It gives, 
consequently, higher practicable ratios of expansion and enhances the 
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efficiency of the machine and its economy of heat, steam, and fuel, in 
the best contemporary stationary-engine practice, in something like the 


following proportion ; 
POUNDS PER HORSE- 
POWER PER HOUR. 


Steam. Fuel. 
Simple engine, best work, condensing, jacketed engine-cylinders,... 25 2.8 
Compound engine, similarly designed. Is 2 


The number of cylinders in series, in practice, is generally about 
one tor each fifty or sixty pounds steam-pressure ; the compound em- 
ploying about 100 pounds, the triple-expansion, 150 or 160, and the 
quadruple coming in at about 200. ‘The gain is thus due, in part, to 
increased pressure, as well as higher expansion ; but the simple engine 
cannot take advantage of the higher pressures to increase the ratio of 
expansion in any approximation to that of the ideal case, as can the 
multiple-cylinder machine, because of the exaggeration of its internal 
wastes. Non-condensing engines, of either type, demand higher press- 
ures than the condensing, in consequence of their high back-pressure. 

\V. The efficiency of the engine being known, together with its 
expenditure of steam, heat, and fuel, the choice of type is properly 
determined by the costs of construction, installation, and operation. 

With coal at $1 per ton, for example, it is probable that the simple 
engine would be, on the whole, the cheapest type; and it is doubtful 
whether, in any such cases, the user could afford to pay for engines of 
higher economy ; but with fuel at $5 a ton, the compound would be, 
on the whole, cheaper ; with higher figures or at sea, where every pound 
of coal displaces a pound of paying freight and every ton a passenger, 
and where coal must be consumed to transport coal, the triple-expansion 
engine, and even the quadruple-engine, finds economical application. 
The reduced cost of the boiler-plant, in the multiple-engine system, 
comes in as an important element of economy of operation, not only as 
reducing interest accounts on first cost, but as lessening the repair- 
account, always large on boilers. This reduced expenditure on boilers 
often more than offsets the extra cost of engines, and makes the multiple- 
cylinder plant financially superior to the simple, where, otherwise, the 
latter would be wisely adopted. 

A careful study of the finances of the case will show a curious 
series of compensations in this respect; the more wasteful engine 
having such superiority in its first-cost and interest accounts as to 
sometimes fully, and always in large part, compensate its deficiency 
on fuel account. ‘These differences become still less when the whole 
financial problem is studied and the fuel account is thus made a 
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single item among many, in the comparison. On the whole, and 
under average ordinary conditions of operation, the compound engine 
is the most economical type. Where coal is very cheap, the simple 
engine is better; where fuel is very costly, the triple-expansion is 
best. ‘The larger the amount of power demanded, the more can we 
afford to approach the ideal by refining the design and construction of 
engine, and by the adoption of the higher types. ‘The more contin- 
uously the engine is worked, also, the more perfect can we afford to 
make it. Ina flour-mill, running continuously night and day, the 
triple-expansion would usually pay handsomely ; while in other estab- 
lishments, working, say, eight hours a day, the compound would 
usually be best. Where an engine is attached to a single heavy tool, 
as often is the case in rolling-mills, or where, as on a yacht, it is in 
operation during a comparatively small portion of the working day, 
the simple engine with a: hard-driven boiler, is best probably in all 
cases. But the saving in cost of fuel and reduced size and cost of 
boiler, taken together, may, in the rolling-mill be found to make the 
multiple-cylinder engine the more desirable. ‘The fact is that the 
decision must depend, in every case, upon a financial study of the case 
in hand, and this should be made by an expert.* 

Engines of the classes above indicated cost, ready for work, in 
ordinary times, $20, $30, $40, and $50 per horse-power at standard 
ratings, and their boilers, set and piped, about $18, $15, $13, and 
$12 per engine-horse-power, respectively ; buildings and accessories 
cost about $12, $10, $9, and $8. ‘The cost of the horse-power per 
annum at ten hours a day, and with coal at $5 per ton, exclusive of 
attendance, and inclusive of interest and repair accounts, ranges from 
$20 to $16, $12, and $1o for average cases, or about $1 per year, per 
pound of fuel used per horse-power for fuel alone, or a total of about 
$35, $33, $30, and $28. Coal at $2 per ton will reduce these figures 
about twenty-five per cent Costs or rents of buildings and other in- 
cidentals, may bring up the interest and other accounts in individual 
cases, and changing market rates of engines, boilers, fuel, and acces- 
sories may change the whole account in such manner as to lead to 
different final conclusions ; but the principles involved and the usual 
conditions are fairly illustrated in the above discussion. Cheap coal 
and high prices of material and labor make the uneconomical engine 
best ; opposite conditions make the more economical, but costly, 
engine desirable. 


* Dr. Charles E. Emefy has made a number of interesting studies of this kind, for the 
latest and most complete of which see Transactions American Institute of Electrical Engi- 
neers, 1893, Or Thurston's ‘‘ Manual of the Steam-Engine,” fifth edition, Vol. Il, page 819 
For a study of the principles involved, see ‘‘ Manual,”’ Vol. I, chapter VIL. R. H. T. 
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Evidently those industries will be most benefited by the intro- 
duction of the multiple-cylinder engines which are most dependent 
upon the supply of power by means of the steam-engine as the prime 
motor, and those which are situated at points remote from the tuel- 
supplies and main lines of transportation, where, consequently, costs 
ot tuel are excessive. Low costs of construction and high costs of 
coal, in combination, give highest value to the more perfect type of 
engine; but the locations are of limited area in which the gain by 
their use will not compensate for their extra cost. ‘Those industries 
which continuously employ steam-power throughout the twenty-four 
hours can profit best by the highest types of multiple-cylinder engine ; 
those in which, as in rolling-mills, the demand for power is very in- 
termittent, will gain least, and may find the simple engine on the 
whole preterable. ‘Thus a flour-mill at Minneapolis and a rolling-mill 
at Pittsburgh may each do best by adopting a practice exactly oppo- 
site that of the other. ‘Those establishments requiring least power 
will profit least by the purchase of a compound engine. On the one 
hand, the gain in economy is greatest with smallest and cheapest en- 
vines ; on the other hand, the value of the total saving of fuel is of 
less proportional consequence in the business, and first costs consti- 
tute a larger item in the proportion. ‘The limit can only be deter- 
mined tor each case when every figure is available; but probably al- 
most any ten-horse engine will pay for compounding under familiar 
conditions of the market and outside the areas of cheap fuel. ‘The 
multiple-expansion engine, like every other engine, should be cared 
for by a good engineer who is also a skilled mechanic ; but it does not 
necessarily demand more care or skill than the best simple machine, 
as, for example, a good Corliss or Greene engine. 

Where power is very variable, to answer the requirements of an 
extremely variable load, the compound engine has usually the advan- 
tage of less loss of economy than the simple engine ; although, where 
non-condensing and too large for its work, the wastes due to extreme 
expansion, bevond the point at which the terminal pressure on the 
expansion-line of the low-pressure cylinder falls below the back-press- 
ure line, may sometimes prove so enormous as to make such propor- 
tions of compound engine vastly less economical than the simple en- 
gine properly proportioned tor the same place. Within this limit the 
simple engine loses more than the other forms with extreme variations 
of load. Regulation, another essential point, may be made as_per- 
fect in the one as in the other; neither should vary more than 1 
per cent. between no load and full load, and both’should be steady, 
however sudden the change. In consequence of the gradual estab- 
lishment of these facts and principles, the multiple-cylinder engine is 
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now rapidly displacing the simple engine throughout the world, and 
wherever economy of fuel is important. 

Economy of fuel in the production of steam-power is a matter of 
far greater importance than is commonly realized, not simply as an 
element of finance, but also and mainly because of its-bearing upon 
the welfare and comfort of the race. Civilization is to-day largely 
dependent upon steam-power, without which we must inevitably re- 
lapse into barbarism. ‘lhe comfort of the most enlightened portion of 
the human race is dependent upon the use of fuel in temperate and 
cold climates, which means wherever civilization can flourish most 
completely and perfectly. But we have only a limited supply of fuel 
upon which to draw, and at the present rate of consumption we shall 
in a short time, as geologists reckon, entirely exhaust every known 
source of heat for power, and of warmth for the preservation of our 
families. The anthracite district of Pennsylvania, for example, is sup- 
plying to-day something like 50,000,000 tons of coal each year, and 
the bituminous mines over 100,000,000 tons. Adding to this rate 
only a moderate increase of demand, it is estimated that another cen- 
tury will see the whole anthracite deposit completely consumed. Our 
grandchildren and our great-grandchildren will be deprived of this 
essential element of comfort, if not of existence. ‘The bituminous 
coal-fields are more extensive and will last longer; but Great Britain 
already sees approaching the end of her supremacy as a manufacturing 
country, and the continent of Europe will for a time take her markets, 
only, in turn, to be impoverished and destroyed in precisely the same 
manner. ‘The United States must, in time, trace the same course, and 
the world, however great the as yet undiscovered or unmeasured de- 
posits of coal and of oil which, in Asia, Africa, and other countries, 
remain untouched, must some time suffer from the complete exhaustion 
of all its supplies of fuel. ‘he human race must then retreat to the 
tropics and retrograde into comparative barbarism unless other sources 
of heat and power can be found and utilized.* This ultimate and 
apparently inevitable fate can only be deferred, not averted ; and the 
principal ameliorating condition must be the reduction of the quantity 
of fuel demanded by our heat-engines. ‘This will occur to a moderate 
degree through the processes which have been above described ; but it 
still seems likely that we must hope for some radical change in our 
methods of production and application of dynamic energy if we are to 
secure any very great modification of the period intervening between 
us and the time of Macaulay’s New Zealander—who may prove to be 
the last of the race. 


* Berthelot anticipates the ultimate employment of the interior heat of the earth by boring 
wells to depths of thousands of feet. 
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THE INTERNATIONAL EXHIBITION AT 
ANTWERP. 


By Edmund Mitchell. 


HEN the men of Chicago set about building their World’s 

Fair City on the shores of Lake Michigan, they freely de- 

clared their intention, not only of surpassing all preceding 

efforts of the kind, but also of setting astandard that would never again 
be attained by any international exhibition to be held within the life- 
time of the present generation. ‘That the retrospective part of this 
bold program was more than amply fulfilled, the voice of public 
opinion in every country has allowed. ‘That the prospective portion 
is quite likely of accomplishment, a visit to the Antwerp Exposition of 
1894 will tend to make most men believe. ‘The contrast, both as 
regards broad general effects and minor points of detail is a most re- 
markable one; and there can be no disputing the fact that the first of 
the World’s Fair successors is running its course in the deep shadow 
of eclipse. It is not a mere question of magnitude; the land of the 
Liliputians was just as intensely interesting to Captain Gulliver as the 
land of the Brobdingnagians. At the same time, the very first 
glimpse of the Antwerp Exposition buildings shows how much of the 
charm of the White City was due to broad acres and to wide expanse of 
waters. At Antwerp there is no Peristyle, with vast inland sea shim- 
mering in the sunshine beyond its classic columns; there are no 
lagoons, with swiftly darting electric launches and lazily progressing 
Venetian gondolas ; there is no Wooded Island with log cabin and 
Hooden ‘Temple peeping from out a wealth of flower and foliage. 
The exquisite landscape effects, which were possible only in a wide 
demesne, at Antwerp are wholly absent. ‘The result has followed that 
architectural achievement has been hardly attempted. At Chicago, 
almost without exception, every building in the grounds was a thing of 
beauty by itself; and the general plan, which from the first had been 
kept fixedly in view, insured harmonious grouping, with the result 
that the scene as a whole was one of surpassing loveliness. At 
Antwerp, with everything ‘‘ cribbed, cabined, and confined,’’ there 
is simply a huddling together of shed-like structures, whose continuity 
alone helps to mask their ugliness. The central dome facing the main 
entrance is the only portion of the buildings where anything approach- 
ing to artistic effort has been made. As will be seen from the accom- 
panying illustration, the result is not unsuccessful, although the palm 
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still rests, beyond doubt or cavil, with the beautifully designed and 
exquisitely proportioned Administration building at Chicago, which 
was not, as here, a mere facade, but had to stand the supreme test of 
isolation. 

However, it may be granted that architectural effect is not the be- 
all and the end-all of an international exposition. In this respect 
Chicago soared to a flight which those responsible for succeeding 
undertakings of the kind may not consider themselves bound to emulate. 
An exhibition has to be judged on its merits as a thoroughly represen- 
tative and well-arranged display of the products of the world and the 
handiwork of man in divers lands. Passing from the exterior to the 
interior of the Antwerp Exposition, and without any preconceived 
notion of lauding the United States at the expense of Belgium, I am 
at once struck with a second most glaring contrast between the two 
exhibitions. The magnificent system of classification which Chicago 
gave to the world has been lost sight of, and the old, effete geographical 
plan has been blindly followed. The result is that any one desiring to 
study a subject, or subjects, in which he may be specially interested is 
at the very outset hopelessly gravelled. Classification in the proper 
sense of the word there is none. ‘There is no mining section, no 
transportation section, no electricity section; everything is jumbled 
together solely according to the country of production, so that a 
magnificent trophy of German ironwork is juxtaposed to a display of 
Japanese china, a butter-churn is next to a stand of French millinery, 
and agricultural products, or mineral ores have to be ferreted out ina 
score of odd corners. ‘The only attempts made at grouping are with 
machinery for which a supply of motive power is necessary and with 
models of steamers from celebrated ship-building yards. It will be 
remembered that when the administration of the Chicago World’s 
Fair adopted its system of classifying exhibits, there was a loud protest 
from more than one country against the proposal, on the ground that 
it would break up the exhibits and render impossible an effective dis- 
play of the resources, industries, and wealth of any single nation. The 
Chicago directorate stood firm, and the contrast between their Fair 
and that now being held at Antwerp adds another proof, were such 
proof required, of the wisdom of their decision. At Chicago it was 
possible, with the minimum of inconvenience and the maximum of 
efficiency, to follow along each line of enterprise in every country of 
the world. Even the casual observer came away with a fairly full 
and coherent idea of wool-growing in many lands, of the lessons to be 
learned from competitors in dairying productions, of the utilization of 
machinery in a score of industries, of the mighty part played by 
transportation in the economy of modern life, and soon. At Antwerp 
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while the student of any special subject is beset with difficulties, 
the saunterer, although he may see many things of utility and many 
things of beauty, cannot possibly institute comparisons; he cannot 
grasp general principles, and confusion of mind is the only result. 
At Chicago, the youngest child who walked through the: Electricity 
building had indelibly printed upon his brain an object-lesson of 
what the new practical science is accomplishing and is likely to 
accomplish in almost every department of human enterprise. At 
Antwerp, so scattered are the electrical exhibits, he will probably 
leave the buildings and have no idea whatever that such a power as. 
electricity exists. If the administrators of the Chicago World’s Fair 
had achieved no other result, they have this undoubted claim ‘to 
honor, namely, that they have taught the art of classification at 
international exhibitions. The position of affairs at Antwerp drives 
home the lesson, and surely it will never again be forgotten in future 
undertakings of the kind. 

After the great efforts put forth by almost every nationality at 
Chicago last year, it was naturally to be expected that signs of ex- 
haustion should be manifested at Antwerp in 1894. ‘The two coun- 
tries that show this symptom in most marked degree are Great Britain 
and the United States themselves. Owing largely to the operation of 
the McKinley tariff, British manutacturing industries were not ade- 
quately represented even at the Chicago World’s Fair. ‘The colonies, 
however, came to the rescues of the mother country—New South 
Wales and Victoria with splendid wool trophies; the former depend- 
ency with pyramids of gold, silver, tin, and copper ores, arches of 
coal and building stone, and a fine collection of hard woods ; Canada 
with cereals, minerals, and timbers ; the Cape of Good Hope with 
diamonds, wool, mohair, and ostrich-feathers ; India and Ceylon with 
striking pavilions filled to repletion with manifold products ; even little 
Jamaica, Trinidad, and British Guiana, each with a varied and inter- 
esting display. In this way the deficiencies of England proper were 
covered up, and the part played by the British empire was an impres- 
sive anda creditable one. At Antwerp, however, the colonies are prac- 
tically unrepresented, with the result that the British section is one of 
the poorest within the buildings. The explanation lies in the fact 
that there is a sharply-divided line of opinion in England as to the : 
practical utility of the unceasing round of international exhibitions. 
It is the doubt as to an adequate guid pro quo that causes the leading } 
manufacturers to hold aloof, added in some cases to a feeling of un- " 
easiness as to whether it is not giving trade secrets away to show wares | 
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and processes to all and sundry. Quite a different cause has conduced 
to the inadequacy of the United States representation. America has, 
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alone among the nations, a building all to herself within the Antwerp 
Exposition grounds. Architecturally this edifice is a monstrosity ; in- 
ternally it is nothing short of being a ghastly failure, for there is not 
a single prominent line of manufacture or of production with which 
the name of the United States is associated all the world over that has 
exhibits to illustrate it. On two occasions when I entered the build- 
ing the small number of visitors present were congregated round a 
woman of the ** faker’’ class who was vociferously calling the praises 
of some new stone for sharpening knives, and disposing of the same 
at ten centimes per sample! ‘lo those who know anything about the 
resources of the United States, such a spectacle is merely ludicrous ; 
but in the case of the ignorant—and the humble peasant folk who are 
flocking in great numbers to the Antwerp Exposition cannot be classed 
among the learned—inadequate representation becomes misrepresenta- 
tion. No doubt the explanation of the fiasco lies in the fact that the 
manufacturers and producers of the United States made such a com 

plete display at Chicago that they are content for a time to rest upon 
their laurels. If this, however, be the prevailing feeling in the coun- 
try, it would have been better for the stars and stripes not to have 
been hoisted at Antwerp—not, at all events, over a special building 
which causes people to expect much and to experience a feeling of dis- 
appointment when they get so very little. 

Africa, appropriately enough, holds a place of great prominence at 
the Antwerp Fair. Leopold III, king of the Belgians and titular 
monarch of the Congo Free State, has so identified himself with the 
opening up of the dark continent to civilization and to commerce, 
that no labor or expense has been spared to illustrate in his honor the 
work of African exploration and settlement. The village inhabited by 
some hundred and fifty natives from the Congo state is somewhat after 
the stvle- of the Dahomey village in the Midway Plaisance, but it is 
on a larger scale, and, as the public is not allowed beyond the railing 
which encompasses the enclosure, the dark-skinned people are free to 
follow without interference their every-day avocations—grinding corn, 
weaving mats, working iron with the aid of a primitive bellows, and, 
in the case of the children, playing the simple games with which they 
are wont to amuse themselves in their far-away home. ‘The picture is 
altogether a vivid and instructive one. But of infinitely greater im- 
portance is the vast technological exhibition which shows all the nat- 
ural products of equatorial Africa, and also all manufactured articles 
which find a market among the natives. The latter section of the dis- 
play is invaluable. It is a law of commerce that the manufacturer 
who would make his way in new countries must adapt himself to the 
prejudices or the caprices of his customers. Thus, in the Congo state 
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an ordinary hammer or a spade would not find a ready sale; but let 
its shape be adapted slightly to the primitive wooden implements in 
common use, and the article at once secures eager purchasers. Here 
at Antwerp every conceivable article, from cotton blankets to colored 
handkerchiets, hatchets to tin tacks, coils of wire to strings of beads, 
of shape and color and material most acceptable to the negro in his 
own country, are shown. Moreover, the exact method of most suit- 
ably packing the goods for human porterage, and so saving the shipper 
the cost of breaking bulk, is illustrated. ‘The exhibits are very com- 
plete, and are splendidly arranged ; and manufacturers from Germany, 
France, Belgium, and Great Britain are giving to this department of 
the Antwerp Fair very close attention. Africa is further brought promi- 
nently before visitors to the exhibition by the diamond-washing ma- 
chinery of the De Beers Mining Company, tamiliar to every one 
who entered the Mining building at Chicago; and by a crushing, 
amalgamating, and concentrating plant shown in actual operation by 
the leading mines of the Transvaal republic. ‘The latter exhibit is 
supplemented by an admirably arranged collection of ores which, from 
the novelty and the complete success of the method of displaying, de- 
serves a special word of mention. A long table runs the length of one 
of the Transvaal pavilions. On this table a map of the main reef is 
drawn, every individual mine being marked out. On each claim 
samples of the ore are placed, with cards conveying such information 
as the depth whence taken, the milling average*per ton, etc. A dupli- 
cate key map hangs on the wall above the table, and by its aid the 
mining expert or the speculator interested in various properties can 
walk along the table and inspect the ores he desires to handle. 
Another art, besides that of classification which the men of []linois 
taught the world, but by which the Belgians have failed to profit, is 
that of ‘‘ booming the Fair.’’ ‘The columns upon columns of gratui- 
tous press notices in every country on the face of the globe which the 
department of publicity, by untiring zeal and industry, secured for 
the Chicago Exposition, afford a striking contrast to the meager and 
infrequent references to the Antwerp undertaking. Perhaps not 5 
per cent. of the populations of London, Paris, or Berlin have even 
now ever so much as heard of the Belgian international gathering. 
Then again, there are no féte-days, no national celebrations, no fre- 
quently recurring ceremonial functions, all of which helped to keep 
the enthusiasm at Chicago from flagging for a single twenty-four 
hours. Here the people of the city and the country seem to regard 
their own Fair with complete apathy. When one recalls the heroic 
work of entertaining and showing the marvels of their land performed 
last year by Chicagoans and by citizens of the United States gener- 
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ally, the national character of the Belgian and of the American be- 
comes sharply differentiated. The general lethargy seems even to 
extend itself to the side shows. Many old faces from the Midway 
Plaisance,—Moorish and Bedouin, ‘Turkish, and Cairene,—are present 
at Antwerp; but there is none of the rollicking fun of the never-to- 
be-forgotten international street at Chicago. Continental folk take 
their pleasures economically ; and the francs of 1894 are less plentiful 
than the dollars of 1893. the lacryvme ! 

Perhaps, however, the most striking contrast of all between Chi- 
cago and Antwerp is outside the exhibition gates. The Fair of last 
year was held in one of the newest cities in the world; that of the 
present year is located in one of the oldest and most historically in- 
teresting. At Chicago the great sights were intensely modern—the 
lofty office-buildings, the stock-yards, the grain-elevators, the whale- 
back lake-steamers. At Antwerp we are in the city of Rubens, the 
city endeared to Thackeray and Lever, the city which was the scene 
of the bloody Spanish fury, of many a fight, of many a prolonged 
siege. ‘The very name of the architect of the beautiful cathedral of 
Notre Dame has been lost away back in the centuries. Hard by is 
the Plantin-Moretus museum, a living picture of a famous Flemish 
printing-house at the latter end of the sixteenth century, with all the 
paraphernalia of book-production three hundred years ago preserved 
intact. ‘The visitor has only to repair to Old Antwerp, which occu- 
pies a corner of the exposition grounds, to complete the illusion and 
find himself transported back to medieval times. Here, after wander- 
ing through the ancient streets, one may pause in the spacious market- 
place and listen to old-time music sung by choristers in the old-time 
garb of doublets, hose, ruffs, and flat-fluted caps, to an accompaniment 
played by such old-time instruments as clarionets, hautboys, wooden 
flutes, and side drums—music of the quaintest, for although the words 
may be inspired by hilarious delight over the advent of spring, or by 
rapturous admiration of the charms of the goddess of Love, the tune is 
invariably of such funereal gloom that the listener imagines he is hear- 
ing some penitential hymn. After all, Old Antwerp—the real old 
Antwerp, such of it as has been spared by the gnawing tooth of time, 
as well as this reproduction of life in ‘*ye olden days’’—may be 


allowed to purge the Exposition of its sins of commission and of 
omission. ‘The traveler does not come here to ascertain the latest 
applications of electricity or the most recent improvements in locomo- 
tive engines. We did all that at Chicago. 


THE MODERN MECHANICAL DRAWING-ROOM. 
By Professor C. W. MacCord. 


UST as the manuscript must precede the printed page, so the 
making of adequate explanatory drawings is an essential prelimi- 
nary to the execution of any mechanical project ; the compositor 

cannot set up the book without ‘*copy,’’ nor can the artisan proceed 
without the guidance of working plans. ‘The provision of at least 
reasonable facilities for preparing them is therefore an important ele- 
ment in the design of a machine-shop, or other engineering establish- 
ment, making any pretensions to completeness,—a fact which seems so 
perfectly obvious now as to cause wonder that it ever should have 
been overlooked or neglected. 

Yet it has been, of which proof convincing, to the writer’s mind 
at any rate, is furnished by the surroundings amid which he acquired 
his first experience in professional practice. Imagine a room with its 
floor some steps below the level of the sidewalk; a small and dusty 
room, ill-lighted by an abortive skylight, and two windows upon one 
side ; worse ventilated by one door opening into an equally dismal 
office, and another communicating directly with the foundry, whence 
drifted in a dull and heavy air, laden with smoke and evil odors; or- 
namented with graceful festoons of cobwebs, thrice magnified by 
accumulated grime and soot. The side windows, facing the west, 
opened upon a narrow driveway, on the opposite side of which were a 
dirty boiler-room and a noisy engine; beneath these windows was a 
sloping shelf whereon were placed the boards at which the draughts- 
men stood or sat, while before their eyes, not ten feet off, the busy 
carts went up and down, laden with coal or iron, from morning until 
night. ‘This unattractive picture, far from being overdrawn, really 
serves to give but a faint idea of the drawing-office of a large and fa- 
mous establishment in New York city, at a period by no means so re- 
mote as yet to have passed into ancient history. 

Now it is not to be denied that in this world of ours men have 
risen superior to circumstances, and accomplished much good work 
under very disadvantageous conditions. But it has been in spite of, 
and not by reason of, those conditions; and the same men, in our 
opinion, would have done more, or done it better, or both, had they 
been provided with greater facilities. From which it may be inferred, 
and rightly, that we conceive the designer of the room just described 
to have been guilty of nearly all imaginable sins both of omission and 
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of commission ; supposing that it was originally intended for the use 
to which it was actually put. 

Clearly, the first requirement of the ideal drawing-office is light, 
and plenty of it. Moreover, the light should be as nearly uniform as 
possible, throughout the day. ‘This is a very important consideration, 
to which we fear that due attention is not always given; and it obvi- 
ously dictates that the windows in front of which the drawing-tables 
are placed should be neither on the east side nor the west: the weight 
of evidence, we believe, is in favor of a northern exposure. Should 
the room be in the upper story, there may be no objection to the use of 
a good skylight, of ground glass, for aiding ina diffused illumination : 
not, however, for a draughtsman to work by. Light coming from di- 
rectly overhead, casts annoying shadows, and is most objectionable. 
The light should fall on the paper diagonally from the left ; a good 
result will be attained by having the breadth of the window a 
little greater than the length of the drawing-board, and placing the 
latter, not centrally in front of the window, but somewhat to the right; 
some twenty inches from the wall, in order to give free access on 
occasion to the upper part of the board ; and between the ends of 
adjacent boards a space of at least two feet should be allowed. 

Having thus arranged a row of tables in front of the windows, a 
second row may be placed at a convenient distance back of them, the 
left-hand end of each being opposite the center of the one in front ; 
and, supposing the windows to be of sufficient height, these also will be 
well lighted. For some of these a single long table may be substituted, 
should it be required, as in making plans of ships or bridges, or in lay- 
ing out movements on a large scale. 

Beyond this, however, it does not seem advisable to go, since expe- 
rience shows that a third row if added would not, on very many days, 
receive an adequate amount of light. ‘Thus, if a considerable number of 
men are to be employed, the scheme takes the form of a long and com- 
paratively narrow room, with broad windows close together facing the 
north, and provided with two rows of tables placed ex échelon; high, 
well ventilated, with a solid floor, and as free as may be from dust and 
noise. 

It will greatly conduce to the neat and orderly appearance of the 
room if each draughtsman is provided with a locker, for the disposal 
of hats, overcoats, umbrellas, etc., as well as for the safe-keeping of 
‘T-squares and other instruments. ‘These can be arranged in series 
along the side of the room opposite the windows, at the same time 
leaving ample space for chests of drawers or their equivalents for 
storing drawings, as well as for cases for spare drawing-boards. 

At the eastern end of the room, next to the window, should be 
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placed a roll-top desk, and at its right a bookcase for works of refer- 
ence. At the opposite end may be placed a chest of drawers contain- 
ing paper, tracing-cloth, and other materials, as well as such instru- 
ments—protractors, beam compasses, etc. —as may be provided by the 
office for general use. At the left of this, that is in the-northwestern 
corner of the room, a reasonable space should be set off for a lavatory, 
and enclosed by a partition reaching half-way to the ceiling. Within 
this, in addition to conveniences for ablution, should be a small case 
for the sponges, water-glasses, paste, etc., to be used for damp-stretch- 
ing paper on occasion. 

The dimensions of the drawing-tables and boards will naturally be 
determined by the nature of the work to be done, and their construc- 
tion upon individual preferences. ‘lhe writer’s experience leads to 
the belief that, for general work in a machine-shop, the permanent 
table should be large enough to take a sheet of double elephant size. 
which is 27’’ > 40” ; the table should be considerably larger, not only to 
leave space for instruments, but because it is often desirable to make 
use of centers and points outside the limits of the paper; 32’ « 54” 
has proved a very convenient size. No material is better than well- 
seasoned, straight-grained white pine, free from knots and turpentine ; 
the thickness for the above dimensions should be 1'8"; the board 
may advantageously be lightened and also weakened transversely by 
planing in the lower side a series of grooves from end to end, a half- 
inch deep and three-quarters wide, leaving ribs of the same width 
between them; it should then be stiffened transversely by two hard- 
wood battens snugly fitted into dove-tailed grooves, but not fastened, 
—thus leaving the board free to expand and contract as it will. If two 
or more pieces are required to make up the breadth, they should be 
simply matched and glued, not tongued and grooved; and, finally, 
no paint, oil, or varnish of any description must on any account be 
applied to either back or front. Such a board, supported by a sub- 
stantial wooden frame of the ‘‘ saw-buck’’ pattern, or by an iron one 
of lighter design, but in either case firmly and rigidly, forms a most 
satisfactory table; it should be provided with a drawer large enough 
to contain all the ‘+ case instruments ’’ and minor appliances. 

In addition to these permanent tables, there should be a sufficient 
number of portable drawing-boards; two very convenient sizes are 
40", and 20” these are made in the same manner as 
the others, except that, instead of grooving the backs, it is enough to 
make a series of slits three-quarters of an inch apart, by running the 
boards lengthwise over a circular saw. ‘These when not in use can be 
snugly stowed away in cases, being supported at each end by cleats, 
like the shelves in a bookcase. ‘The front of the case must of course be 


| 
| 


858 MODERN MECHANICAL DRAIWING-ROOM. 


closed to exclude dust,—and preferably by a vertically-sliding flexible 
arrangement like the cover ofa roll-topdesk. A similar flexible apron, 
it may be suggested, might be advantageously adapted to a chest of 
drawers; for its use would permit the drawers to be made without 
fronts, which would greatly facilitate the handling of the contents, 
particularly if the latter consist of sheets nearly as large as the drawers. 
And this ought at least to be the case in regard to the office supply of 
drawing-paper. It is simply not possible for a draughtsman to work 
either well or rapidly unless his paper lies flat on the board, which a 
piece cut from a roll will not do, unless the ‘‘set’’ be taken out of it 
by damp-stretching ; paper in the roll may be a trifle cheaper in first 
cost, but the loss of time will make it much dearer in the end; the 
work put upon it is of far greater value than the material itself, which 
should be procured in sheets, and £ef¢ fat in drawers of suitable size, 
so as to be ready for use on the instant. 

Thus far nothing has been said of facilities for making blue-prints, 
which may be regarded as essential to the completeness of a drawing- 
office. But as an adjunct only, the production of drawings is quite 
distinct from their reproduction by any photographic process, and the 
light best adapted to the former is probably about the worst for the lat- 
ter. It would seem that a printing-room constructed like a small 
observatory, standing by itself upon a flat roof, would be most ad- 
vantageously situated ; should this not be feasible, the choice in this 
latitude would fall upon a room whose windows face the south. Of 
these there should be two, and wide ones; a substantial platform with 
its top flush with the window-casing, outside of one of them, will 
afford facilities for the exposure of the smaller printing-frames. 
Through the other may project to a suitable distance a pair of iron 
ways, extending well within the room; upon these runs a truck carry- 
ing a turntable, to which are fixed two upright brackets, supporting 
the printing-frame by trunnions secured in the middle ofeach end ; in 
this way the largest and heaviest frame may be manipulated with great 
ease. Within the printing-room should be constructed a small dark- 
room for preparing the paper—which has been found to be cheaper 
and more convenient than procuring it ready-made. 

Blue-prints to be sent into the shop should be made upon compar- 
atively thin paper; those of small size may be mounted by pasting 
them down either on smooth thin deal-boards or on heavy binder’s 
board ; larger ones might well be mounted on cloth, like maps, and 
stretched on light wooden frames: in either case they should receive 
when thoroughly dry a coat of clear shellac varnish. And the printing- 
room must be provided with the necessary conveniences for performing 
all these operations, which evidently could not be well done in the 
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main drawing-room, for many reasons, then, these rooms should be 
separated. In the present state of the photo-printing art, it seems that 
the process above alluded to is the one most available for the multipli- 
cation of Working drawings. ‘The reproductions are sharp, the operation 
is neat and rapid; but the effect of white lines and. figures on a 
blue ground is very trying to the eyes, and it is sincerely to be hoped 
that in the near future this arrangement may be reversed. ‘Iwo pro- 
cesses have come to the writer’s notice, by which dark lines are 
produced ona nearly white ground ; one, however, was by no means as 
convenient, and neither brought out the lines as sharply as blue- 
printing. 

In the writer’s mind there is no question that the most satisfactory 
course is to have all the drawings of every machine finished in ink upon 
paper of good quality ; and these originals should not be permitted to 
leave the drawing-office. In working out details there is frequent 
occasion to compare one drawing with another,—in planning one part 
it is often necessary to refer to the drawings of several other parts already 
completed, in order to make sure that all the dimensions agree and 
that the harmony of design is preserved ; again, since no human work 
is infallible, there is always a possibility that some discrepancy may be 
discovered, and a complete set of plans should be always at hand, so 
that any error may be traced to its source and the requisite alterations 
made. It is not, of course, absolutely necessary to ink in the originals, 
since tracings can be made from lines firmly pencilled ; but the course 
suggested is on many accounts advisable. Whether it is adopted or 
not, however, it may be remarked in passing that it is well for every 
draughtsman to acquire the habit of pencilling in such a way that the 
whole or any part of a drawing can if necessary be traced without 
waiting for the inking process, which he can do with but moderate 
effort. 

The custom obtains to a limited extent of having all drawings sent 
into the shop, or at least all those relating to any one machine, made 
upon sheets of uniform size. ‘There is no doubt that this system has 
some practical advantages, especially in regard to the storing away of 
the plans, and the facility of finding any particular sheet when wanted. 
But it would seem that these advantages must ordinarily involve the 
expenditure of extra time and labor. Because in planning, it is not 
always possible to determine beforehand precisely how much room will 
be required ; as the work progresses and the scheme is developed, 
some new idea may suggest itself, the perfect illustration of which re- 
quires more views, or takes up more space, than had at first been con- 
templated. Should the sheet thus prove to exceed the specified size, 
it would be necessary to make a new drawing upon a smaller scale ; 
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and, in order to secure a pleasing uniformity of appearance, a reverse 
proceeding would be required should it turn out much too small. 

Another, and a more common system, is to select a scale (which 
can usually be done without difficulty), such that the drawing of the 
particular piece in hand shall not exceed a certain maximum size, say 
that of a double elephant sheet, and, if it prove smaller, to cut down 
the paper so as to leave a reasonable margin. ‘This system is more 
economical in the drawing-office and equally effective in the shop: 
and when it is adopted it will very often happen that the drawings of 
a given machine can be advantageously cut, if not to one uniform size, 
yet so that two or three different sizes will be sufficient for the whole 
set. 

It is necessary to keep a catalogue, or book of record, in which is 
to be entered, as soon as completed, every original drawing which is to 
be preserved, with an indication of the place in which it is to be kept. 
Various systems of letters, numbers, and symbols have been devised 
with a view to ready reference, as well as to checking the delivery and 
the returning of duplicates. It is not within the scope of this paper 
to discuss the merits of these, much less to recommend the general 
adoption of any particular one ; indeed, it is easy to see that a code 
which would answer admirably in one place, might prove to be wholly 
unsuitable in another. One thing, however, may be advised as of 
universal application,—which_ is, that every machine or engine should 
have a distinctive shop-name or number, and that, upon every drawing 
pertaining to it, this name or number should be prominently inscribed, 
followed, in less conspicuous characters, by a specific statement of the 
parts represented, and this in addition to any scheme of lettering or 
numbering. 

Now, the object of working drawings is to show the workman 
what to make and how to make it, and this they must do both dis- 
tinctly and unmistakably : and experience proves that drawings may be 
technically correct, and yet fail to accomplish this object,—they may 
lack the indescribable something upon which the eaxp/anavory quality 
depends. ‘The most efficient and valuable man in the drawing-office is 
the one who, with the least expenditure of time and labor, can produce 
such work as will enable the construction to be carried forward with 
certainty and dispatch. For this purpose it is not sufficient that the 
drawings should be correct as studies of projection ; they must be so 
selected and arranged as to be clearly and easily read. It is not pos- 
sible to lay down any rule as to how many views of any piece shall be 
made, or what views they should be ; this must often depend upon the 
nature of the case, and these points must be decided by good judg- 
ment and common sense, aided by experience. But the novice must 
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be cautioned against the idea that an end view, a side view and a top 
view are always needed and always sufficient. Just such and so many 
views must be made as will make the meaning clear beyond doubt ; it 
must be kept in mind that a little time spent in the drawing-office is 
often saved many times over in the shop. Before sending: out a sheet, 
let it be made certain that the drawings and annotations are such that, 
if followed, the workman can make what is wanted and cannot pos- 
sibly make anything else: then, and then only, is the work complete. 

Sometimes, especially if machines are to be manufactured by the 
quantity, with interchangeable parts, it is advisable to make a separate 
drawing of every individual piece. But this is not always necessary ; 
for there must be drawings to show how these pieces are assembled, 
and the latter will in many cases answer both purposes. ‘Take, for 
example, the connecting-rod of a steam-engine ; a drawing which 
represents it as put together ready for use exhibits perfectly the con- 
struction of its component parts, and is even more explanatory than if 
the straps and brasses, gibs and keys, had been separated and scattered 
over the paper in isolated drawings. And the ability to comdense—to 
reduce the number of drawings without sacrificing perspicuity—is a 
qualification of great value, ranking next, indeed, to the all-impor- 
tant one of determining the best views, and the best arrangement of 
them, in any given case. Both these powers are to a certain extent 
intuitive, but, like all others, may be increased by cultivation ; and 
the subordinate, desirous of advancement, even if he have nothing else 
to do at first but to make tracings, will be able to learn much in these 
directions if he will but study the plans while engaged in that neces- 
sary drudgery. 

Curiously enough, given a taste for mechanical pursuits, and some 
familiarity with mechanical details, these powers may be developed 
to a very high degree without any corresponding gain in ability to 
design. We have known more than one who, while competent to 
make from the rudest dimensioned sketches an accurate and perfect 
set of working drawings, could neither devise a new contrivance tor 
any given purpose, nor determine the proportions of an old one. Not- 
withstanding these limitations, such an one may be found a most val- 
uable assistant, particularly if his mathematical acquirements are such 
as to be serviceable in making computations of weights, centers of 
gravity, and the like, which are often necessary. 

The designing of any engine or machine is a comprehensive term, 
including the devising of the mechanical movements, the determina- 
tion of the general arrangement and magnitude, and the elaboration 
of the specific arrangement, as well as of the precise dimensions of the 
details. In regard to these there is great diversity of individual ca- 
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pacity ; thus one may be especially skilled in the geometry of motion 
and the construction of diagrams, another may be better able to select 
the one which should be adopted, and display greater fertility of re- 
source and a sounder judgment in the neat and compact disposal of 
details, while neither might be as competent as another to determine 
the leading dimensions or proportions. The master of course is he 
who is equally at home in all, but they seem somehow to depend upon 
different qualities of mind—just as an excellent colonel might prove a 
bad general—and these qualities are rarely found combined and sym- 
metrically developed in one and the same person. 

The working out of details involves consideration, not only of the 
strength of materials, but of ease of access and repair, as well as of fa- 
cility and cost of construction ; some knowledge of the operations in 
the shop, then, is an essential requisite. It is not necessary, however, 
that the draughtsman engaged upon such work should have ‘served 
his time’’ and become an expert mechanic. But in order to be thor- 
oughly efficient, he should have had the opportunity to acquire both 
by practice and observation some familiarity with the manipulations in 
the pattern-shop, the foundry, and the fitting-shop. _ If he has had pre- 
viously the advantages of a theoretical training in a technological 
school, so much the better, but whether he has or not, this practical 
schooling will subsequently benefit him in two ways: it will enable him 
to plan in such a way as to avoid needless expense and difficulty in 
construction, and, what is important, although sometimes overlooked, 
it will give him a positive apprehension of proportions. Having before 
him at once both the drawing and the thing drawn, he is compelled to 
grasp the relation between the two, and thus can thereafter judge more 
accurately of how his designs will look when executed. 

On the principle that the greater includes the less, the head of the 
office should logically possess in a superior degree all the qualities and 
accomplishments of his assistants. ‘This may be too much to expect— 
many a foreman has under him men more expert in special lines—but 
he should command their respect not only for technical skill, but for 
his education, personal character, and experience, particularly experi- 
ence in the kind of work for which the shop is equipped. A ‘‘ chief 
draughtsman,’’ as that term is generally used, is in reality a construct- 
ing engineer ; and mechanical engineering is so subdivided that superla- 
tive excellence in all its branches is beyond human attainment. So, 
for instance, the chief in a locomotive-shop would not, ordinarily, be 
competent to fill a similar place in a shop devoted to heavy marine 
work, and zce versa: while neither might do well at the head of an 
establishment for building machine-tools, or one for doing electrical 
work. Naturally, the best work in a special line will be accomplished 
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in a shop devoted exclusively to it; but a more varied experience can 
be gained in shops where the work is of a miscellaneous nature, giving 
those who acquire it an advantage like that of an ‘‘all-around’’ me- 
chanic over him whose skill is confined to the use of a single tool, as a 
planer ora lathe. The style ofan author is influenced without his knowl- 
edge by the books he has read, and a wide range of reading is of bene- 
fit tohim, no matter how original his ideas. And so the store of prece- 
dents thus laid up would be of advantage to the chief in a shop where 
new designs of new machines are in frequent demand ; because in plan- 
ning the mind is often unconsciously guided by analogy and by mental 
deductions from previous practice. But whatever his own qualifica- 
tions may be, he must remember that the most successful generals have 
always been those who made the most judicious selection of their lieu- 
tenants ; by studying the capacity and acquirements of his subordi- 
nates, dividing the work among them so that each shall have the task 
for which he is best fitted, and that in sucha way as to let him under- 
stand that his value is appreciated, he will not only lighten his own 
labor, but, while securing greater efficiency, will more firmly establish 
himself in the esteem of his assistants and of his employers. 
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THE LAW GOVERNING STRIKES AND 
STRIKERS. 


By Senator Cushman K. Davis and Judge Peter S.. Grosscup. 


© recent period in the history of the United States has been 
more productive of brilliant declarations of the principles of 
free government, than that of the great railroad strike through 
which we have lately passed. Betwixt the Socialists and the Anarch- 
ists, the Bellamys and the Georges, the Populists and the whole brood 
of fiat-money fools, the atmosphere of civilized society is so charged 
with economic fallacies, and the public prints are so burdened with 
abuse of ‘‘trusts’’ and corporations ’’ and ‘‘ capitalists ’’—practi- 
cally every form of wealth, indeed—that it is small wonder the ignor- 
ant, the vicious, and the criminal elements of society regard themselves 
as the innocent victims of ‘‘ rich men’’; that labor leaders counsel 
and carry into effect measures which outrage the most obvious princi- 
ples of liberty and equality ; and finally, that every great strike is now 
simply the signal for riot, murder, arson, and anarchy. 

We have, of course, had the usual flood of fine writing upon the 
subject, with no lack of effort at oratorical effects by the politicians 
and demagogues. But the feature of this period of labor disturbance, 
which broadly distinguishes it from previous ones, lies in the perfectly 
clear expositions of the law governing strikes which has been called 
forth, alike from the legislative, executive, and judicial branches of our 
government. Nothing in all judicial literature, for example, is finer, 
clearer, or stronger than Judge Grosscup’s charge to the grand jury 
which indicted Debs and the other officials of the American Railway 
Union ; nothing in the annals of free government is more inspiring than 
the impromptu, spirited, and patriotic deliverance of Senator Cushman 
K. Davis, of Minnesota, in reply to the seditious demand of the Popu- 
list Senator from Kansas (Veffer) that the government be given over 
to anarchy ; and not since L.inco!n’s time have we had a grander ex- 
ample of statesmanshi}, or more siznal evidence of the fitness for rule, 
than was shown in President Cleveland’s masterful grasp of the oppor- 
tunity to prove, once for all, that the Nation’s army is here to enforce 
the Nation’s law of liberty and protection to life and property. 

Amid the mass of sensational matter recorded by the newspapers 
during the strike, the significance of these legal expositions was doubt- 
less overlooked by many,—perhaps by some who may yet be called 
upon to face scenes similar to those enacted at Chicago. It is im- 
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portant, therefore, to distinguish the fact that these declarations were 
neither partisan manifestos issued to catch votes, nor moves to check- 
mate a rival in the game of politics. On the contrary, they were 
official declarations of the law under which we live. Back of every 
sentence were bayonets, and back of the bayonets was 4 Nation of 
aroused and enlightened freemen, bent upon the preservation of order 
and the defense of the inherent natural right to enjoy ‘life and lib- 
erty, wth the means of acquiring and possessing property’’—as was so 
pointedly stated in the first charter of American liberty, the Virginia 
Bill of Rights. 

Now that the turmoil and excitement are past, and there is time 
for reflection, it seems both proper and important that people of in- 
telligence generally, and the readers of this Magazine in particular— 
so many of whom are large employers of labor—should clearly com- 
prehend the legal principles which governed the armed forces of law 
and order at Chicago and elsewhere, and which must be operative in 
future labor disturbances. We therefore reproduce here the essential 
portions of the oficial declarations which are deemed of most impor- 
tance. —THE EpIror. 


In the United States Senate on July 10, 1894, Mr. Peffer, the 
Populist Senator from Kansas, delivered his astounding speech in ad- 
vocacy of his resolution presented the previous day, which demanded 
the purchase by the government of all railroads and coal-beds; the 
regulation of wages and hours of labor by law ; the issue of all money 
by the national government exclusively ; and finally, the collection of 
all public revenues by means of Henry George’s single tax. ‘The en- 
tire speech may be fairly described as an angry protest against all ex- 
isting institutions and a defense of the riotous railway strikers in 
Chicago and elsewhere ; and the climax was reached when he said: 

‘*] wrote to a friend the other day that I was ready for the aboli- 
tion-of the Senate and would be willing to vote for it; and I would go 
still further and vote for the abolition of the House of Representatives ; 
and I would favor that the personnel of the Government should be con- 
fined to a few men, not to exceed one from each State, and let them 
select a presiding officer from their own number.”’ 


It was in reply to this socialistic harangue that Senator Davis, of 
Minnesota, delivered the ringing speech which electrified the country 
and roused both the Senate and the whole people to a proper appreci- 
ation of the outrages that were being enacted at Chicago and else- 
where. ‘The speech is far too long for reproduction here, but we give 
enough of it to clearly indicate the character of the whole. Said he: 
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‘* At a time when in the second city of the United States, and the 
fourth or fifth city in the civilized world, order is suspended, law is 
powerless, violence is supreme, life is in danger, and property is in the 
very arms of destruction, I am appalled to hear the trumpet of sedition 
blown in this Chamber to marshal the hosts of misrule to further de- 
vastation. 

‘This question does not now concern the issue between the Pull- 
man Company and its employés. It has got beyond that. It does 
not concern the,sympathetic strike of the American Railway Union. 
It has got beyond that. It does not concern any strike which may 
hereafter be ordered. It has gone far beyond that. <A simple strike 
as to a local organization, net directly connected with the transporta- 
tion instrumentalities of this country, grew into another strike of far 
more comprehensive proportions. That grew into a boycott. That 
boycott took the liberty of the American people by the throat, and 
then grew into a riot, and from thence into an insurrection which con- 
fronts this Government to-day with all the dormant and latent powers 
of revolution, and speaks here in the voice of its advocate, threatening 
and advising the dismemberment of the Government by the abolition 
of its executive and legislative departments. 

‘* The Senator from Kansas speaks of the rights of labor, and in the 
abstract I am with him. No one denies that there are before the 
American people to be settled, in a lawful and constitutional manner 
through their legislative functions, vast questions of adjustment  be- 
tween the rights of labor and capital. No one denies that. It is the 
great problem of civilization all over the world. Man and machinery 
have been worked so into each other, through complex organizations 
of both, that sometimes it cannot be discerned where the man ends 
and the machinery begins. But in these times of present exigency 
and danger to government itself those are not the questions. The 
Senator from Kansas has not a single word of reproach for the blood 
that has been shed in Chicago in the last ten days, for the millions of 
property which has been destroyed. The red light of arson against 
the sky in that city has caused him no pang and elicited from him no 
word of disapprobation. 

‘People prate about liberty, and define that liberty as the liberty of 
the particular class they are speaking for. Zhe only liberty worth hav- 
ing in this country ts the equal liberty of all men alike. Liberty in its 
philosophical and common-sense definition consists in ¢hat right of 
cach individual to exercise the greatest freedom of action up to, and not 
beyond, that point when it impinges upon the like exercise of freedom of 
action of every other man. Beyond that it is the destruction of the 
liberty of the weak by the strongest, a subversion of the very theory 
of a republic, and a return to primeval anarchy on the one hand, or, 
as an alternative, to despotism on the other. 

‘¢ The Senator from South Dakota (Mr. Kyle) introduced into the 
Senate the other day a resolution, the substance of which is that no 
process, civil or criminal, shall issue from any court of the United 
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States in regard to acts affecting interstate commerce by the obstruc- 
tion of trains, unless such acts involve the delay of the mails, and that 
the detaching of Pullman cars from any train shall not constitute an 
offense. At the time that resolution was introduced interstate com: 
merce was arrested at Hammond, Ind., it was in collapse at Chicago, 
and freight, common passenger cars, and Pullman cars were being de- 
stroyed in that city. ‘The meaning of that resolution is that, while 
these acts were flagrant and being committed, the United States was 
to be called upon to make itself an accessory to the crime while it was 
in the act of perpetration. 

‘* Now consider the importance of the relations of this Govern- 
ment to interstate commerce, A clause in the Constitution, contrived 
by the wise foresight of our forefathers, has become efficacious and 
widespread in its operations a hundred yearsafter it was framed. ‘The 
railroads of this country, 176,000 miles in length, belting this land 
and laid over it like a network of iron, an armor of defense, are the 
daily convenience and the indispensable necessity of every man, 
woman, and child in the United States; and this moyement is aimed 
at this great instrumentality, this great necessity, this indispensable 
convenience of our civilization, necessary to support life, to move 
troops, to move supplies, to carry on the Government itself. And 
by what acts? ‘Tearing up the tracks, derailing locomotives, over- 
turning cars across the tracks, burning them, robbing trains of pro- 
visions, disarranging switches,—all with the result of the loss of human 
life ; and yet the resolution of the Senator from South Dakota pro- 
poses to take away from the United States courts the power to follow, 
repress, or punish these flagrant offenses against everything which goes 
to make up civilization and security. 

‘«'The sea, the great lakes, the rivers, everything within the ad- 
miralty jurisdiction of the United States, were once the main instru- 
mentalities of commerce, and there is a stringent code of laws appli- 
cable to them and to the ship, as security for persons and passengers 
and the means of conveyance. I say here, without fear of successful 
or even attempted contradiction, that if any one of the acts which 
have been perpetrated in Chicago in the last ten days against per- 
sons and property of this great means and necessity of land communi- 
cation, had been perpetrated upon the waters within the admiralty and 
maritime jurisdiction of the United States, those acts would have 
been piracy and punishable with death under the statutes of the United 
States. 

‘* The authority of the United States cannot be denied. Wichin 
the limitations of the Constitution it is supreme. ‘The duty of the 
President of the United States is to see that the laws are faithfully 
executed ; the duty of the courts is to declare those laws and their 
consequences, and to execute them through their process. Is the 
interstate commerce of this country to be held in suspense and _para- 
lyzed, property destroyed, food cut off, conveniences taken away, 
necessity thwarted, until some remote disagreement as to wages be- 
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tween a private corporation and its employes can be adjusted? Is 
there any such reserved right as that to any of the citizens of the 
United States? Or is it the mere usurpation of a mob, commencing in 
riot and tending towards anarchy ? 

‘* Speaking of the people of the United States—a large, mouth- 
filling phrase that we have heard so often here—let us consider a 
moment that there are 5,000,000 farmers in the United States. Five 
million farmers and their families, constituting 45 per cent. of the 
population, are engaged in agricultural pursuits. I suppose that if 
anybody is entitled to be distinctively called ‘the people,’ the bone 
and sinew of this country, it is the farming population. Zhey supply 
the great cities. They represent the land; without them the country 
would be nothing. They have been its invulnerable and loyal arm of 
defense in all times of peril. How are they affected by this strike of 
that segment of the people in Chicago? Have the farmers of this 
country called out to have commerce stopped until the question of 
wages can be settled between a few employés and a company con- 
structing cars? Has any Illinois, or Minnesota, or Wisconsin, or 
Iowa farmer cried aloud for this remedy, and been ready to pledge 
his life, his fortune, and his sacred honor until the desired end can be 
brought about? Not one. How has it affected them? How does it 
affect the constituents of the Senator from South Dakota, or the con- 
stituents of the Senator from Kansas? ‘They cannot market their 
wheat if this thing continues; they cannot market their wheat to- 
day. ‘The early product of the farms of Illinois, the fruit, the early 
vegetables, have been rotting throughout the fields. ‘The early fruit- 
age of California has become a crop perfectly valueless under existing 
conditions. The beef of the country cannot be marketed in New 
York or Washington. It is rotting in Chicago,—and prices rise to 
the people. Mothers go from place to place in the city of Chicago 
seeking for milk for their children, and can scarcely find it. I say 
that no interest in this country is stricken such a deadly blow by this 
cruel, remorseless, unreasonable, merciless, and finally treasonable 
attack upon the liberty of the American people as the farming com- 
munity of the United States; and they will find it out some day by 
the stern logic of events teaching them the lessons which I have en- 
deavored to impart. 

‘* The time will come in the new order of events when these mat- 
ters will be satisfactorily arranged, for this Republic has always been 
adequate to every emergency, and these disturbing questions between 
capital and labor—they exist with strong equities in them, I admit— 
will be settled. I think that time is now upon us. But they will not 
be settled as the result of any such proceedings as those against which I 
speak to-day. Something more than capital, for which I care noth- 
ing ; something more than the wages of the laboring man, for whom I 
care much; something more than a railway corporation, for whom I 
care nothing, is at stake here. National existence is at stake.’’ 

After a patriotic and stirring address of this character it is scarcely 


STRIKES AND STRIKERS. 869 


necessary to add that the following resolution was passed by an over- 
whelming majority—thus finally and forever putting an end to the ab- 
surd idea that the national government is without supreme authority to 
regulate commerce between the States over the Nation’s great high- 
ways, the railroads : 

Resolved, That the Senate endorses the prompt and rigorous measures adopted by 
the President of the United States and the members of his Administration to repulse 
and repress by military force the interference of lawless men with the due process of 
the laws of the United States and with the transportation of the mails of the United 
States and with commerce among the States. 


On the same day, and almost at the same hour that this stirring 
scene was enacted at Washington, another equally memorable event 
occurred at Chicago. <A grand jury had been summoned before Judge 
Peter S. Grosscup, of the United States District Court, to pass upon 
the criminal responsibility of the leaders of the strike. It was an im- 
pressive occasion, a climax in the history of labor disturbances in the 
United States, and it was the judge’s charge far more than the jury’s 
subsequent finding that made it so. Said he: 


‘*GENTLEMEN OF THE GRAND Jury: You have been summoned 
here to inquire whether any of the laws of the United States within this 
judicial district have been violated. You have come into an atmos- 
phere and amid occurrences that may well cause reasonable men to 
question whether the Government and laws of the United States are 
yet supreme. ‘Thanks to resolute manhood and to that enlightened in- 
telligence which perceived the necessity of a vindication of law before 
any other adjustments are possible, the Government of the United 
States is still supreme. 

‘¢ You doubtless feel, as I do, that the opportunities of life under 
present conditions are not entirely equal, and that changes are needed 
to forestall some of the dangerous tendencies of current industrial life. 
But neither the torch of the incendiary, nor the weapon of the insur- 
rectionist, nor the inflamed tongue of him who incites to fire and sword, 
is the instrument to bring about reforms. 

‘*’To the mind of the American people, to the calm, dispassionate, 
sympathetic judgment of a race that is not afraid to face deep changes 
and responsibilities, there has as yet been no appeal. Men who ap- 
pear as the champions of great changes must first submit them to dis- 
cussion—discussion that reaches not simply the parties interested, but 
the wider circles of society, and must be patient as well as persevering 
until the public intelligence has been reached and a public judgment 
made up. An appeal to force before that hour is a crime not only 
against the government of existing laws, but against the cause itself, 
for what man of any intelligence supposes that any settlement will 
abide which is induced under the light of the torch or the shadow ofan 
overpowering threat ? 

‘*With the questions behind present occurrences, therefore, we 
have, as ministers of the law and citizens of the republic, nothing to 
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do. ‘The law as it is must first be vindicated before we turn aside to 
inquire how law or practice as it ought to be can be effectually brought 
about. Government by law is imperilled, and that issue is paramount. 

** Now, the laws of the United States forbid, under penalty, any 
person from obstructing or retarding the passage of the mail, and make 
it the duty of the officers to arrest such offenders and bring them be- 
fore the Court. If, therefore, it shall appear to you that any person or 
persons have wilfully obstructed or retarded the mails, and that their 
attempted arrest for such offense has been opposed by such a number 
of persons as would constitute a general uprising in that particular lo- 
cality, and as threatens for the time being the civil and_ political 
authority, then the fact of an insurrection within the meaning of the 
law has been established, and he who by speech, writing, or other in- 
ducement assists in setting it on foot or carrying it along, or gives it 
aid or comfort, is guilty of a violation of law. 

‘* The Constitution places the regulation of commerce between the 
several States and between the States and foreign nations within the 
keeping of the United States Government. Anything which is designed 
to be transported for commercial purposes from one State to another, 
and is actually in transit, and any passenger who is actually engaged in 
any such interstate commercial transaction, and any car or carriage 
actually transporting, or engaged in transporting, such passenger or 
thing, are the agencies and sul.ject matter of interstate commerce, and 
any conspiracy in restraint of such trade or commerce is an offense 
against the United States. If it shall appear to you that any two or 
more persons corruptly or wrongfully agreed with each other that the 
trains carrying the mails and interstate commerce should be forcibly 
arrested, obstructed, and restrained, such would clearly constitute a 
conspiracy. 

‘- If it shall appear to you’ that two or more persons corruptly or 
wrongfully agreed with each other that the employés of the several 
railroads carrying the mails and interstate commerce should quit, and 
that successors should, by threats, intimidation, or violence, be pre- 
vented from taking their places, such would constitute a conspiracy. 

‘*T recognize however the right of labor to organize. Each man in 
America is afreeman, and so long as he does not interfere with the rights 
of others he has the right to do with that which is his what he pleases. In 
the highest sense a man’s arm is his own, and, aside from contract rela- 
tions, no one but himself can direct when it shall be raised to work or 
shall be dropped to rest. 

‘*« The individual option to work or to quit is the imperishable right 
of afreeman. But the raising or dropping of the arm is the result of a 
will that resides in the brain, and, much as we may desire that such wills 
should remain entirely independent, there is no mandate of law which 
prevents their association with others and response to a higher will. 
The individual may feel himself, alone, unequal to cope with the con- 
ditions that confront him, or unable to comprehend the myriad of con- 
siderations that ought to control his conduct. He is entitled to the 
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highest wage that the strategy of work or cessation from work may 
bring, and the limitations upon his intelligence and opportunities such 
that he does not choose to stand upon his own perception of strategic 
or other conditions. 

** His right to choose a leader—one who observes, thinks, and wills 

. for him; a brain skilled to observe his interest—is no greater preten- 
sion than that which is recognized in every other department of industry. 
So far, and within reasonable limits, associations of this character are 
not only not unlawful, but are, in my judgment, beneficial, when they 
do not restrain individual liberty and are under enlightened and con- 
scientious leadership. 

** But they are subject to the same laws as other associations. ‘The 
leaders to whom are given the vast power of judging and acting for the 
members are simply, in that respect, their trustees ; their conduct must 
be judged like that of other trustees by the extent of their lawful 
authority and the good taith with which they have executed it. No 
man in his individual right can lawfully demand and insist upon con- 
duct by others which will lead to an injury to a third person’s lawful 
rights. ‘The railroads carrying the mails and interstate commerce 
have a right to the service of each of its employés until each lawfully 
chooses to quit, and any concerted action upon the part of others to 
demand or insist under any effective penalty or threat upon their 
quitting to the injury of the mail service or the prompt transportation 
of interstate commerce, is a conspiracy, unless such demand or insis- 
tence is pursuant of a lawful authority conferred upon them by the men 
themselves, and is made in good faith in the execution of such authority. aip 
The demand and insistence, under effective penalty or threat and in- 
jury to the transportation of the mails or interstate commerce being 
proven, the burden falls upon those making the demand or insistence 
to show lawful authority and good faith in its execution. 

‘* Let me illustrate: Twelve carpenters are engaged in building a 
house. Aside from contract regulations, they each can quit at pleas- 
ure. <A thirteenth and fourteenth man, strangers to them, by concer- 
ted threats of holding them up to public odium or private malice, 
induce them to quit and leave the house unfinished. ‘The latter in no 
sense represent the former or their wishes, but are simply interlopers 
for mischief, and are guilty of conspiracy against the employer of the 
carpenters. | 

‘* But if upon atrial for such results they prove that instead of 
being strangers they are the trustees, agents, or leaders of the twelve, 
with full power to determine for them whether their wage is such that 
they ought to continue or quit, and that they have in good faith de- 
termined that question, they are not then, so far as the law goes, con- 
spirators. 

‘¢ But if it should further appear that the supposed authority was 
used, not in the interest of the twelve, but to further a personal ambi- 
tion or malice of the two, it would no longer justify their conduct. 
Doing a thing under cloak of authority is not doing it with authority. 
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The injury of the two to the employer in such an instance would only 
be aggravated by their treachery to the associated twelve, and both 
employer and employes should with equal insistence ask for the visita- 
tion of the law. 

‘‘If it appears to you, therefore, applying the illustration to the 
occurrences that will be brought to your attention, that any two or 
more persons by concert insisted or demanded, under effective penal- 
ties and threats, upon men quitting their employment, to the obstruc- 
tion of the mails or interstate commerce, you may inquire whether 
they did these acts as strangers to these men, or whether they did them 
under the guise of trustees or leaders of an association to which these 
men belonged. 

‘«And ifthe latter appears, you may inquire whether their acts and 
conduct in that respect were in faithful and conscientious execution of 
their supposed authority or were simply a use of that authority as a 
guise to advance personal ambition or satisfy private malice. gesg:” : 

‘* There is honest leadership among these, our laboring fellow citi- 
zens, and there is doubtless dishonest leadership. You should not 
brand any act of leadership as done dishonestly or in bad faith, unless 
it clearly so appears. But if it does so appear, if any person is shown 
to have betrayed the trust of these toiling men, and their acts fall 
within the definition of crime as I have given it to you, it is alike the 
interest, the pleasure, and the duty of every citizen to bring them to 
swift and heavy punishment. 

‘* | wish again, in conclusion, to impress upon you the fact that the 
present emergency is to vindicate law. If no one has violated the law, 
under the rules I have laid down, it needs no vindication, but if there 
has been such violation there should be quick, prompt, and adequate 
indictment. 

‘*T confess that the problems which are made the occasion or pre- 
text for the present disturbances have not received the consideration 
they deserve. It is our duty as citizens to take them up, and, by can- 
did and courageous discussion, ascertain what wrongs exist and what 
remedies can be applied. But neither the existence of such problems 
nor the neglect of the public hitherto to adequately consider them justi- 
fies the violation of law or the bringing on of general lawlessness. 

‘+ Let us first restore peace and punish the offenders of the law, and 
then the atmosphere will be clear to think over the claims of those 
who have real grievances. First vindicate the law. Until that is done 
no other questions are in order.’’ 

There is no hidden meaning here. It tells in language so simple 
that he who runs may read the dictum that from this date forward order 
must and will be preserved. This exposition of the law may indeed 
be regarded, not alone as the most explicit, but assuredly the most in- 
fluential that our labor disturbances have yet called forth. — Its influence 
has already been reflected in the decisions of other courts in various 
parts of the country, and notably by Judge Hopper of the County 
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Court of Passaic county, New Jersey, who on the 8th ultimo, in sen- 
tencing the men who resorted to Anarchistic methods to influence the 
strike of the silk-weavers at Paterson, said in part : 

‘* Most, if not all, of the men engaged in these acts of violence 
were of foreign birth, and were either blindly ignorant or ‘wilfully re- 
gardless of the rights and privileges of free American citizens. Every 
man in this free country has the constitutional right to work for any 
one who agrees to employ him, and to quit work Whenever he chooses, 
and no one has the right to force him to do either. An employer has 
the right to engage men to work for him upon such terms and at such 
wages as they shall mutually agree and to discharge his employés or 
close his works whenever he may choose. Whoever undertakes to in- 
terfere with them by forcible means is guilty of a crime and should be 
summarily punished. Workingmen have the right to organize and 
form associations and by peaceable means endeavor to secure an in- 
crease of wages and otherwise improve their condition. But when 
they resort to force and destroy property or attack their fellow work- 
men to accomplish their ends they violate the fundamental principles 
of our free government and are not worthy to claim to be American 
citizens. 

‘* The open or secret principles of anarchy or socialism, so called, 
upon which these violators of law claim to have acted never can and 
never should be allowed to gain a foothold in this free country. It is 
strange and unaccountable that workingmen will willingly submit to 
the tyranny exercised over them by Master Workmen, so called, often 
self-appointed leaders, who by their arbitrary orders compel men to 
quit work and with their families either suffer and starve or rely upon 
charity for subsistence. This has notably been the case in the late ex- 
traordinary scenes among laboring men in the west. 


‘« By the mere /Ase déxvt of a self-constituted leader thousands of 


workmen have been compelled to strike ort of mere sympathy with others, 
with whom they have no connection or interest whatever, and millions 
of dollars’ worth of property have been destroyed. ‘The timely action 
of the President of the United States has shown the utter futility and 
absurdity of such measures, and that the laws of the country will be 
enforced and the men guilty of such unlawful acts be brought to 
deserved punishment.”’ 
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Conducted by Franklin L. Pope. 


EFERENCE was made in this Depart- 
ment about a year ago to the Wolff 
chemical process of treating sewage, by 
means of a liquid termed by its inventor 
“ electrozone,” obtained by the electrolytic 
treatment of sea-water, and to an electro- 
chemical plant which had been installed 
near Brewster's, N. Y., for the purpose of 
purifying the water flowing into one of the 
streams of the Croton basin from which 
the city of New York derives its water- 
supply. This purifying plant having now 
been kept in continuous operation for over 
a year, it is possible to form some idea of 
the practical merits of the process. One 
very striking fact is that the mortality in 
New York city from diarrhoeal diseases and 
from typhoid fever has fallen off percepti- 
bly during the past year. For ten years 
prior to 1893 the average death- rates due to 
these two forms of disease were respect- 
ively 2.18 and 0.26. while for the year 1893, 
notwithstanding the increase of popula- 
tion, the rates have been only 1.75 and 
0.20, A test made by Dr. E. A. Martin, 
chemist of the health department of New 
York city, proved that a sample of sewage 
containing 10,000,000 bacteria per cubic 
centimeter was rendered perfectly sterile 
by this process in 1 hour and 30 minutes, 
The electrozone is produced by converting 
the chlorids of the sea-water into hypo- 
chlorites and hypobromites by passing 
through it, between zinc and platinum 
electrodes, an electric current of 4 or 5 
‘volts and several hundred amperes. 


IN a recent number of the Electrical En- 
gineer Mr. T. C. Martin gives an interest- 
ing and amply-illustrated account of the 
remarkable results which have attended 
the application of the Wolff process tothe 
vast body of refuse from the city garbage- 
dumps which has been accumulated upon 
the shores of Riker’s island, in the East 


river, not far from Port Morris. By mid- 
summer of the present year, the aggregate 
amount of this refuse was estimated to be 
not less than 1,000,000 cubic yards. It cov- 
ered an area of some 30 acres to a depth of 
10 or 12 feet, and emitted the most nause- 
ous stenches, An electrozone plant is in- 
stalled upon a barge, capable of delivering 
about 4000 gallons per hour of the disin- 
fecting liquid. The sea-water is first 
pumped into vats on board the barge, and 
subjected to the electrolytic process, and 
is then forced through several lines of hose, 
by means of which it is sprayed over the 
whole surface of the festering mass. The 
deodorizing effect, according to the per- 
sonal investigations of Mr. Martin, has 
been little less than astonishing, and in 
this opinion he is supported by physicians 
and chemists of high standing. A perma- 
manent plant is now in process of erection 
by which it is intended to treat the garbage 
as fast as it arrives on the island. 


ELECTROZONE, it seems, is finding many 
other uses besides the one above alluded 
to. In all cases of suppuration and skin- 
diseases arising from micro-organisms, car- 
buncles, abscesses, and the like, its germ- 
destroying properties render it a most 
valuable means of treatment. It is also 
stated to have been applied with great 
success to the treatment of wood-pulp in 
the manufacture of paper. Thus, in anew 
field, electricity is once more proving itself 
to be one of the most universally useful, 
not to say indispensable, factors of modern 
civilization. 


A RECENT journey through the interior 
of New England shows a condition of 
great activity among the local telephone- 
exchanges. A great number of these sys- 
tems are being entirely rebuilt, with new 
and heavy poles, new wire, and improved 
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construction generally, while the number 
of trunk-lines between the principal busi- 
ness points is being largely increased. All 
this points to immediately increased facil- 
ity of communication, and ultimately to 
lessened cost. Nothing is more probable 
than that the time will come when every 
house will have its telephone, as much as 
a matter of course as it now has its clock 
and its sewing-machine. The problem of 
lessening the cost of telephone-service so 
as to bring it within the reach of every 
person of moderate means, while apparent- 
ly a very simple one, to the uninitiated, is 
in reality one of the most complex which 
has ever taxed the ingenuity of the Amer- 
ican inventor. The initial cost of each ap- 
paratus and of its proportion of the con- 
necting lines is not a very formidable 
matter, nor would the cost of use be at all 
prohibitory to small users if means could 
be devised to divide it pro-rata among 
them, in proportion to the use, but how to 
do this without entailing other heavy ex- 
penses is as yet by no means clear. The 
actual cost of providing exchange service, 
under the conditions which at present ap- 
pear to be essential, is very great, and it is 
at present difficult to imagine how it can 
be materially reduced. Nevertheless, we 
venture to express the opinion that it will 
ultimately be done. 


IN a paper read before the Northwest- 
ern Electrical Association, Mr. A. D. Page 
contends that the only practical method 
of maintaining the average candle- power 
of electric lamps operated from a central 
station at a point which will be satisfac- 
tory to customers, or on a competitive 
basis with other modes of lighting, is to 
keep records of the average life of the 
lamps employed, where free renewals are 
furnished, and to remove and destroy all 
lamps which become dim, thus keeping 
the average life down to whatever constant 
has been determined upon as the most ad- 
vantageous under local conditions. It is 
of course very poor economy for the cus- 
tomer who pays for his current on a meter 
basis, and buys his own lamps as he thinks 
he needs them, to continue the use of 
lamps when they are not giving more than 
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50 per cent. of their initial candle-power, 
but, as Mr. Page points out, an attempt to 
assure him that hislampsare giving but half 
the candle-power they should do, coupled 
with an offer to sell him new ones at 50 or 
60 cents each, is not likely to remedy the 
difficulty. Some central stations are now 
selling lamps at actual cost, and at the same 
time endeavoring toconvince their consum- 
ers that only by a liberal use of new lamps 
can they insure the maximum amount of 
light for a given expenditure. This is cer- 
tainly the most rational plan of procedure. 
inasmuch as the profit on the sale of lamps 
is a very small matter compared with the 
sale of current and with the better quality 
of illumination furnished. This plan has 
the further advantage that, without dicta- 
ting to its customers, a company may vir- 
tually control the kind of lamps which are 
used on its circuits. Mr. Page holdsthat at 
the present price of lamps, where fuel is 
high, it pays best to use high-economy 
lamps, destroying them at a point which 
shall insure satisfaction as to average light. 


PROFESSOR G, D, SHEPARDSON recently 
read a paper before a representative gath- 
ering of practical electrical men in which 
he made a forcible plea in behalf of tech- 
nical education. He said that our techni- 
cal schools are more and more insisting 
upon the fact that success in the engineer- 
ing profession is only attainable by hard 
and unceasing work ; that the student must 
seek totemper his theory with practice and 
govern his practice by theory. Students 
are now urged to spend their summer va- 
cations in electrical factories, repair-shops, 
electric-light and -railway stations, in wir- 
ing, or in whatever way they may have an 
opportunity to gain experience in practical 
work, If circumstances are favorable, they 
are urged to continue their workshop 
experience through a full year before re- 
turning to finally complete their technical 
course. In many instances, after gradua- 


tion, students have found permanent and 
remunerative employment in concerns with 
which they have spent their vacations. 
Professor Shepardson also took occasion 
to point out what he regarded as the true 
relation between the technical schools and 
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the men who are engaged in the warious 
electrical industries. The schools, he said, 
should aim to educate their pupils in such 
a way as to raise the general standard of 
construction and repair work; to assist in 
the development of new industries, and gen- 
erally to be of service wherever located ; 
they should offer the facilities of their 
libraries and laboratories for original inves- 
tigation and research, and for expert 
determinations of efficiency, strength of 
materials, and the like. In return, those 
engaged in the electrical industries should 
encourage the schools by encouraging the 
graduates, and should make use of these 
institutions as employment bureaus. They 
may also in many instances greatly aid 
schools by sending to them samples and 
specimens, the results of peculiar acci- 
dents; exhibits from their scrap-heaps 
showing the effects of use or of abuse 
upon different materials and apparatus ; 
pieces of discarded apparatus with reasons 
for disuse; specimens of historical interest, 
showing the process of evolution in machine 
design, etc. These all appear to be excel- 
lent suggestions, and, we have no doubt, 
will bear valuable fruit. 


THE design and construction of small 
electric-lighting plants for isolated country 
mansions, factories, and the like has 
hitherto received less attention in America 
than in England, where installations of 
this character have become quite the 
fashion and furnish an agreeable and prof- 
itable field of employment for a consider- 
able number of enterprising contractors. 
The Eéectrical World has published draw- 
ings and specifications of a plant adapted 
to supply fifty 16-candle-power incandes- 
cent lamps, which is operated by a 4 horse- 
power gas-engine. The dynamo is wound 
for a potential of 135 volts, and is em- 
ployed to charge a storage-battery of 53 
cells, The normal rate of charge and dis- 
charge of the cells is 12 amperes, znd the 
battery has a maximum capacity of 140 
ampere-hours. When fully charged, it will 
supply forty 16 candle-power lamps for 
four hours. The weight of each cell, in- 
cluding the solution, is about 65 pounds. 
An automatic switch is used, which is so 
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constructed that whenever the electromo- 
tive force of the battery exceeds that of 
the dynamo, the circuit is held open, but 
under the reverse conditions it is instantly 
closed. Obviously, in places where gas is 
not available, the automatic petroleum 
engine, which is now to be had in great 
perfection, would serve the same purpose. 
In fact, it would seem as if, with a good 
automatic engine, the costly and trouble- 
some storage-battery might safely be dis- 
pensed with altogether, in a plant of this 
kind. It is a field well worth the attention 
of our electrical inventors and manufac- 
turers. 


A GREAT deal of unavailing ingenuity 
has been expended by amateur inventors 
in past years, in the effort to produce an 
effective repeater for long-distance tele- 
phone work. We are pleased to learn, 
from a letter published in the E/ectrzcal 
World, that a substantial advance has 
been made in the direction of the long- 
sought-for goal. This correspondent 
writes that after a great many experiments 
he finally succeeded in producing an in- 
strument of which it could truthfully be 
said that “it was just as easy to carry 
on a conversation over a long line with 
the instrument in circuit as without it.” 
We advise the writer to rest content with 
this triumph; it is not likely to be soon 
surpassed, either by himself or any one 
else. 


THE question of submarine-cable com- 
munication between the Dominion of 
Canada and the Australian and New Zea- 
land colonies by way of the Pacilic ocean 
received serious consideration at the re- 
cent Intercolonial conference at Ottawa. 
Mr. Alexander Siemens presented facts 
and figures intended to demonstrate the 
feasibility of the project, both technically 
and commercially. The line recommended 
by him is in four sections, extending from 
Vancouver, British Columbia, to Ahaipapa 
Bay, New Zealand, touching at three inter- 
mediate islands, and having a total length 
of 7340 nautical miles. The total estimated 
cost of the enterprise is £2,000,000, while 
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ation is put at about £120,000, Mr. Sie- 
mens thinks that if the company met with 
average success, it might be expected to 
earn say £30 per mile per annum, which is 
less than the average earnings of all the 
submarine companies since 1887. In this 
case the annual income would be £220,000 
perannum. According to the statement 
of Sir John Pender, the cable traffic to the 
Australian colonies by the existing lines 
is worth £209,628 net per annum. One 
of the existing Atlantic companies is said 
to earn an average of £50 per mile per 
year. The laying of a Pacific cable is of 
course only a question of time, and it is 
also probably only a question of time when 
it will prove fairly remunerative. 


Mr. H. WARD LEONARD, who has de- 
voted a good deal of attention to the prob- 
lem of the industrial applications of elec- 
trical heating, has recently made an im- 
provement in apparatus ‘for this purpose, 
which consists in giving the resisting con- 
ductor a thin coat of fireproof insulation 
and then casting a body of metal around 
it. Although the insulating material is 
necessarily a poor conductor of heat, yet 
by reason of its thinness it offers but little 
resistance to the transfer of heat to the 
metal. Mr. Leonard considers that where 
the cost of energy per horse-power per 
annum does not exceed that of two tons 
of good coal, electric heating can now 
compete, on the score of economy alone, 
with fuel burned in the ordinary manner. 
Of course there are a large number of 
special applications of electric heat in 
which the condition of comparative econ- 
omy has but little weight, in comparison 
with convenience and utility. 


IN a paper read before the Northwestern 
Electrical Association, Mr. B. J. Arnold 
gave some interesting figures showing the 
economy of operation of fifteen large di- 
rect-current electric central stations in dif- 
ferent parts of the United States. The 
average cost per ton of coal was $2.28; 
watt-hours produced per pound of coal, 
81.5; cost of coal per kilowatt-hour, 
$2.0146; cost of other expenses per kilo- 
watt-hour, $0.0465, and total cost per kilo- 
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watt-hour of current delivered to the con- 
sumer, $0.0620. A large American alter- 
nating station having an output of 2,090,- 
ooo watt-hours per day, pays $3 per ton 
for coal, and, running 9% hours per day, 
produces 52 watt-hours per pound of coal, 
at a cost of coal per kilowatt-hour, $0.0289, 
—almost twice as much as the average of 
the fifteen direct-current.stations. The 
alternating station at Cologne, Germany, 
shows 71 watt-hours per pound of coal. 
This discrepancy, however, is in part to be 
accounted for by the much greater aver- 
age distance to which the current is trans- 
mitted by the alternating system. 

Mr. Arnold expresses the opinion that 
while Europeans have recognized the ad- 
vantages attending the use of storage-bat- 
teries as auxiliaries in central-station work, 
we in America have been slow to see this 
advantage. There is of late, however, a 
tendency apparent among American engi- 
neers and station-managers to look with 
more favor upon this adjunct, and, as there 
are many instances in which a battery 
plant as an auxiliary can be made to pay 
handsomely, it is probable that within the 
next five years we shall see many such 
plants installed. 


OnE of the electric cars of the North 
Hudson County railroad of New Jersey, 
has been experimentally equipped with a 
small auxiliary storage-battery which is 
charged from the main line, and is auto- 
matically switched into connection with 
the car-lamps whenever the main current 
is interrupted,—as by detaching the trolley 
from the wire,—but is disconnected from 
the lamps when the main current is re- 
stored. [t would seem that a device of 
this sort, if not too costly, might often be 
of considerable service. 


THE power-house for supplying elec- 
tricity to operate the Baltimore Belt tun- 
nel will be a brick and stone building hav- 
ing an area of 69X300 feet. The capacity 
of the dynamo and engine equipment 
will be 12,000 horse-power. Work on the 
building has already commenced and it 
will be pushed to completion as rapidly as 
possible. The trains of the Baltimore 
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and Ohio railroad are to be hauled through 
the tunnel, steam-locomotives and all, by 
huge electric motors. 


THE record of serious accidents and 
deaths to passengers in electric street- 
cars, arising from collisions and derail- 
ments, is becoming a somewhat alarming 
one. Half a dozen such casualties were 
reported in the list for June, published in 
the Aazlroad Gazette. The frequent de- 
termination of the managers and exploit- 
ers of street-railway lines to cross steam- 
railway tracks at grade in large towns, in 
which they are too often abetted by the 
local municipal authorities and even by 
the courts, is the real cause of most of 
these accidents, but it will probably be 
necessary to slaughter a great many inno- 
cent persons before anything effectual will 
be done about it. 


AN electric railway for both passenger 
and freight traffic is now in successful op- 
eration between the towns of Wilmerding 
and McKeesport, in western Pennsylvania. 
The line is about four miles in length and 
passes over a mountain 1200 feet high, en- 
countering some grades as steep as 12 per 
cent. with many sharp curves. Each car 
is equipped with two 30-horse-power 
motors. A conveniently-situated coal-mine 
made it possible to locate the power-house 
and car-barn midway on the line, on a 
plateau at the top of the mountain, and 
a picnic ground has also been estab- 
lished near by, which is expected to be- 
come a place of pleasure-resort for the 
citizens of both towns, and thereby add 
largely to the revenues of the road. The 
water used in the boilers is pumped from 
the foot of the mountain by an electric 
motor. 


THE Illinois Central railroad is experi- 
menting with an electrical apparatus for 
killing grass and weeds. A flat-car carries 
a dynamo-plant and a sort of brush con- 
sisting of a fringe of copper wires depend- 
ing from its front end, which is made long 
enough to cover the width of the track 
and extend to the end of the ties, A 
pressure of 10,000 volts, produced by a 


step-up converter, was found to be suffi- 
cient to do the work effectively, Steam 
and brine have both been heretofore tried 
for the purpose, but with less satisfactory 
results than those which have attended 
the use of electricity. 


A PROJECT is under consideration for 
supplying San Francisco with electric 
power brought from Clear lake, a distance 
of about 75 miles, at which point it is stated 
that it is possible to render available about 
30,000 horse-power. It is estimated that 
by employing a pressure of 25,000 volts, 
about 20,000 electrical horse-power may be 
delivered in San Francisco. The estimated 
cost of the hydraulic plant is $1,000,000 
and that of the electric plant, $3,000,000, 
Owing to the high price of fuel, energy is 
worth about $10 per horse-power per 
month in that city. San Francisco, with 
its 300,000 inhabitants, in spite of being 
thus handicapped-by the high price of fuel, 
has become the ninth manufacturing city 
in the Union. It now uses about 60,000 
horse-power. If the Niagara undertaking 
turns out successfully it is probable that 
no time will be lost in putting the Califor- 
nia project under construction. Appar- 
ently the only critical point is as to the 
practicability of employing so high a press- 
ure as 25,000 volts, and this is likely to be 
settled affirmatively at an early day. 


THE little town of Union, Mo., has a 
system comprising 250 16-candle-power 
commercial electric lamps, and 16 32- 
candle-power street lamps, which are sup- 
plied from an alternating station at Wash- 
ington, ten miles distant. By means of 
raising and reducing converters, the trans- 
mission is effected over a pair of No. 8 
copper wires at a pressure of 4000 volts, 
There are many other places in the country 
where this plan apparently might be carried 
out with great advantage. 


Ir may be worth while to note that a 
simple tangent galvanometer, which will 
give the value of an electric current di- 
rectly in ampere readings, may be made by 
employing a coil of five convolutions of 
wire, which should be of a thickness not 
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less than No. 8 American gage. The 
mean radius of the coil must be 6.72 inches 
for New York and Chicago; 6.37 inches 
for Philadelphia, and for any other place 
the coil must have a radius inversely pro- 
portional to the intensity of the horizontal 
component of the earth's magnetic force 
at that place. When traversed by one 
ampere of current, such a coil will deflect a 
magnetic needle exactly 45°, and hence 
the tangents of all the angles must corre- 
spond directly to the number of amperes 
flowing in the circuit. 


WeE would suggest to the managers of 
some of our electrical journals that, while 
the publication of immense scratchy ‘il- 
lustrations” which cover pages of valua- 
ble space and fail to illustrate anything 
beyond the bad taste of their designer, 
may be open to justifiable criticism, the 
case is not much better when photo-en- 
gravings of complicated machines, and 
still worse, of graphic diagrams containing 
mechanical curves, are so severely “en- 
smalled” that the reference letters and 
explanatory legends cannot be made out, 
even with the aid of a reading-glass. We 
trust this intimation may be sufficient to 
ensure a reform in this particular. 


THE Electrical Engineer publishes an 
illustrated description of what it terms 
“the smallest electric railway in the world.” 
This outfit has been built for the delecta- 
tion of a youth of seven summers at Bell- 
wood, Minn., who is his own general man- 
ager and motorman. The track is 600 feet 
long and 14 inches gage, and is equipped 
with a motor-car and two trailers. The 
engine isa 2 horse-power petroleum motor, 
and the power-house is provided with a 
complete equipment of station instru- 
ments. This is a characteristic example 
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of the way Young America is sometimes 
taught to do things. 


FoR two years past the Coeur d'Alene 
Mining Co. of Idaho have been operating 
the pumps and air-compressors of the 
Poorman mine by electricity, and the re- 
sults show a saving of $100 per day in the 
item of fuel alone over the steam-ma- 
chinery formerly used. The power-house 
is situated 1% miles from the mine, the 
generators being operated by Pelton wa- 
ter-wheels under 800 feet head. The con- 
centrator and compressor are each driven 
by a 175 kilowatt motor, while a 150 kilo- 
watt motor serves to operate the mine 
pump, raising 500 gallons of water per 
minute to a height of 500 feet. One great 
advantage attending the use of electric 
power is stated to be the avoidance of the 
destructive effects of steam on the timber- 
ing of the shafts. 


A POWER BUILDING designed for the 
occupancy of 64 different small manufac- 
turing concerns is under construction at 
Pittsburgh, Pa., in which no belting, shaft- 
ing, or pulleys will be used. A complete 
system of electric motors will be installed 
on each floor, the power for which will be 
supplied by a 250 horse-power steam- 
driven electric generator located in the 
basement. 


THE telephone line connecting the city 
of Vancouver, B. C., with the waterworks 
dam is carried across the mouth of the 
harbor, a distance of 1200 feet, in an insu- 
lated cable inside the water-pipe. Owing 
to the immense force of the ebbing and 
flowing tide, no independent cable could 
be made to last more than a few weeks. 
The present plan has proved to be entirely 
satisfactory. 
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HILE architects in America are de- 
voting their bodies and souls to the 

study of French architecture, especially in 
its Renaissance phases, architects in Eng- 
land are giving unusual attention to the 
study of English monuments. The tendency 
of American architectural thought is such 
that contemporary British work is almost 
entirely unappreciated in America, which 
bids fair, almost, to become more French 
than France. An important and interest- 
ing indication of the renewed study of 
English monuments by Englishmen is the 
number of works on English architecture 
that have recently appeared in England. 
The most important of these is undoubt- 
edly the splendid work of Mr. Gotch, 
* Architecture of the Renaissance in Eng- 
land.” A less pretentious work, not by 
an architect, and intended to reach the 
general public, or the employers of the 
architects, as its author constantly re- 
marks, is Mr. Loftie’s “Inigo Jones and 
Christopher Wren.”* Though addressed 
to the public at large, the architect will 
find much to interest him in the book, 
It is pleasantly written by an accom- 
plished writer, who displays very consid- 
erable earnestness in his work, who seeks 
to establish more than he can accomplish, 
and who has failed to produce an elabor- 
ated or even satisfactory study of the work 
of the two notable architects whose names 
give title to his book. Asa sketch of the 
rise and decline of modern architecture in 
England the work is fairly satisfactory, 
but of his eight chapters only one is de- 
voted to Jones and but two to Wren, the 
remaining portions being devoted to the 
state of architecture in England before 
Jones and to the successors of Wren. In 
a measure the subject demanded this 
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Modern Architecture in England. By W. J. Loftie. 
London and New York » 1893. 
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treatment. The work of Jones and of 
Wren, while entirely distinct in_ itself, 
marked an epoch in the general history of 
English architecture. Standing alone and 
apart as both did, in a certain sense, they 
were still products of causes, rather than 
distinctive men who, by the mere force of 
their genius, impressed a new style upon 
England. Wren, indeed, left English 
architecture in a state totally transformed 
from that in which he found it, but it was 
already moving in the direction in which 
he worked, though had it not been for the 
splendor of his genius and the force of 
his individuality the evolution of the 
Renaissance style in England would un- 
questionably have been conducted on 
much more laborious lines than was actu- 
ally the case. In thus clearing the atmos- 
phere of English architectural art in the 
thorough and effective manner that his 
vast genius enabled him to do, Wren per- 
formed a task of the utmost value. The 
architectural tendency of the fifteenth and 
sixteenth centuries on the continent was 
toward that new form we call the Renais- 
sance. It is immaterial whether Gothic 
architecture had died a natural death or 
not, or whether it was capable of further 
development along lines that have never 
been tried. It is a fact that men were 
moving away from it, and though England 
was, in this, as in all other architectural 
styles, a good century behind the conti- 
nent, it had the very great advantage of 
possessing in Wren a master spirit who 
was able to effect a sharp transition with- 
out any especially painful intermission. 
Apart from the great service Wren did 
to England in emphasizing the changed 
conditions of architecture, his most notable 
work was the change he effected in church 
architecture. Not many years ago a great 
deal was heard in America about the 
“modern” cathedral, and Wren’s great 
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cathedral church of St. Paul was held up 
as the final expression of the modern 
church idea. In a certain sense this is 
true. The huge open space under the 
dome of St. Paul's appears, at first sight, 
admirably adapted for a preaching service, 
in contradistinction to a liturgic service 
for which the Gothic cathedrals were 
especially planned and adopted. But in 
order to demonstrate successfully that a 
church planned like St. Paul's is typically 
modern—the only type, in fact, to be fol- 
lowed in a modern church building—it is 
necessary to show, first, that the liturgic 
service is a thing of the past, and, secondly, 
that a church so planned is entirely satis- 
factory for a preaching service. As a mat- 
ter of fact, neither of these propositions 
can be shown to be true. If we take the 
church of England, for whose service St. 
Paul's was nominally constructed (though 
Mr. Loftie shows that Wren was forced to 
keep in mind its possible reversion to the 
Roman Catholic faith) it must be at once 
admitted that the liturgic service shows no 
sign of decay,—a point well emphasized in 
St. Paul’s itself by the erection of a large 
and costly reredos within the last few 
years. And every one who has been priv- 
ileged to attend a service at the cathedral 
is fully aware that it is one of the most 
difficult churches in the wor!d in which to 
hear, and that it is impossible to hear the 
voice of the preacher save from points very 
near the pulpit. It would seem, there- 
fore, that no reason at all exists for taking 
St. Paul’s as a type for “ modern” 
churches, It is true there are now many 
non-liturgic denominations, and many 
churches in which the sermon is still, and 
perhaps always will be, the most important 
part of the service. For such denomina- 
tions an amphitheatrical church is doubt- 
less better suited than the older forms of 
the Gothic. But until it can be shown 
that such a service is the only genuinely 
modern one, the idea of St. Paul's as the 
typical modern church must be given up. 
The history of the religious development 
of the present century has certainly not 
been such as to give foundation for any 
such belief. It is a modern type of church 
building, it must be granted, but certainly 
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not ¢he type. The question is scarcely 
raised in this form in Mr. Loftie’s interest- 
ing volume, but it is suggested by the cur- 
rent applications given to Wren’s plan. 


THE Home Insurance building has now 
been exhibited on lower Broadway, New 
York, for a sufficient length of time to 
enable the inhabitants of that city and its 
numerous visitors to become thoroughly 
accustomed to it. Like many other recent 
buildings, it has its good and bad points. 
Its architects deserve credit for not having 
attempted too much, and for embodying 
in their fagade several excellent ideas 
which, while very good in themselves, have 
not been carried out in the happiest man- 
ner. In the first place, they started out 
with the intention of dividing the fagade 
into three well-defined portions,—a base, 
a superstructure, and a top. This they 
have done, despite the fact that the open- 
ings in the base have no relation to those 
of the superstructure. They deserve some 
credit also, for giving this lower portion 
some ornamental character. They have 
not put all their ornamentat the top, where 
it is practically invisible, but have used it 
in the lower portion, where it may be seen. 
The detail itself is too small, and in too 
low relief, to have sufficient value, but the 
idea of its distribution is a good one. The 
central portion is further to be commended 
for its severity. Ina fifteen-story building 
it is the worst possible thing to spread the 
ornament all over it, though such a system 
is not strange in New York. But the 
architects of this building have been brave 
enough to boldly recognize this fact and 
their design gains measurably by it. Un- 
fortunately, the vertical lines of the build- 
ing are repressed to their utmost limit. 
Throughout the whole front there is no 
line extending through more than two 
stories, and in the superstructure where 
they would most naturally occur there are 
none at all. In fact, every effort has been 
made to emphasize the horizontal lines by 
carrying string-courses across the front 
over and below the windows and in em- 
phasizing the window sills. It is true 


enough that the force of these lines is 
somewhat weakened by their slight projec- 
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tion, and the uniform white surface of the 
building, but they are unmistakably pres- 
ent, and a most valuable element in a ver- 
tical design is lost. The upper portion is 
scarcely as happy in treatmentas the lower. 
The /oggza at the top gives some relief, but 
is scarcely happy in its effect. There is no 
proper cornice to the building, either in 
connection with the /oggza or above it, and 
this feature is forced to act in that capa- 
city, a work to which it is scarcely adequate. 
The detail here is also wanting in relief 
and is almost lost. The gabled roof is an 
ingenious idea, though there is no reason 
at all for bringing a high narrow building 
to a point at the top, and the silhouette is 
far from good. Yet there is a great deal of 
satisfaction in the brilliant red tiles with 
which this wedge is covered. Looking at 
the building from the steps of the elevated 
; railroad at the Bridge entrance, one sees 
the most patriotic building in New York. 
The dazzling whiteness of the walls, and 
the scarcely less brilliant red of the roof, 
forms, with the bright sky that often hangs 
over New York, a glorious monument to 
the national colors of our country. And 
it is more appropriate from the close 
proximity to the City Hall, over which the 
flags of foreign nations seem to float 
oftener than the flag of the United States. 
It is a patriotic object-lesson of no small 
— value, and derives a special interest from 
having being taught by architects with 
well-known leanings towards Tammany 
Hall. The patriotism of that noble body 
i was never more thoroughly or appro- 
priately illustrated than in this building. 


AMONG the most atrocious buildings in 
New York (and it is now necessary to visit 
the metropolis to see what very bad things 
can be done in architecture,—it used to be 
necessary to go to Philadelphia) the 

‘Downing building takes easy precedence. 
The erection of monstrosities is proceed- 
ing at so rapid a rate in New York that 
doubtless it will not long retain its pre- 
éminence in this respect, but meanwhile it 
affords food for ample and thoughtful 
study. The Downing building is fourteen 
stories high and is apparently constructed 
entirely of iron. It should, therefore, 
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afford the utmost delight to those con- 
structional purists who maintain that the 
construction must, at all hazards, appear 
in the exterior. Unfortunately the ma- 
terial is only apparently shown here, for 
while the building is supported by a steel 
cage, the front of it was filled in with brick 
work, arid an alleged cast-iron decora- 
tion (?) or surfacing placed over it. The 
building is intended for offices and manu- 
facturing purposes and the front is com- 
posed almost wholly of windows. It is 
true that there is a narrow metal line on 
either side of the front, and two others 
dividing the fagade into three equal por- 
tions, running clear to the top, though in- 
terrupted at every floor. But these are 
lines only, with scarcely width enough to 
give them structural value, and entirely 
worthless from the standpoint of design. 
The great height of the building renders 
it easily one of the most conspicuous in 
the lower part of New York, thus em- 
phasizing the utter contempt its owners 
have manifested for architectural art. No 
other recent building of this size in New 
York has been carried out with so open a 
disregard of architectural proprieties. Even 
the commercialism of the building is un- 
necessarily emphasized, while the cast-iron 
surfacing with which it is covered is a re- 
version to a style of design that every one 
must have long since hoped forgotten. 
That it should have been revived in this 
year of grace, and that any one could be 
found who would use it for a business in- 
vestment, is very sad indeed, and shows 
very clearly that even in circles closely 
allied to architecture there is amplest 
room for the greatest improvement. We 
notice with some astonishment that this 
building is advertised in the daily press of 
New York as the “ handsomest business 
building” in New York. With it is coupled 
that miracle of horrors, the Bennett build- 
ing, which would be the worst cast-iron 
building in the world were it not for the 
Downing structure. There must, there- 
fore, live somewhere in the metropolis a 
soul to whom these amazing vagaries in 
cast-iron are the furtherest expression of 
architectural art. As we have no objection 
to giving a friendly hint, even to those 
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from whom we differ, we would suggest 
that he could doubtless obtain a handsome 
honorarium from some enterprising dime- 
museum manager. Ten cents would cer- 
tainly be a very small sum to pay to see 
any one who could say in public that the 
art of these two buildings was good and 
pleasing in his eyes. 


HERE they are: Mr. John P. Benson, 
Mr. Albert L. Brockway, Mr. William B. 
Bigelow, Mr. Charles L. Berg, Mr. William 
A. Boring (first Frenchite, president), 
Mr. John M. Carrére, Mr. George Cary, 
Mr. Pearce Casey, Mr. Walter B. Cham- 
bers (secretary), Mr. Walter Cook, Mr. 
Randolph Coolidge, Mr. Ernest Flagg, Mr. 
A. D. F. Hamlin (adjunct professor), Mr. 
Henry S. Hunnewell, Mr. Richard M. 
Hunt, Mr. Richard H. Hunt (corres- 
ponding secretary), Mr. Thomas Hast- 
ings, Mr. Abner T. Haydel, Mr. John G. 
Howard, Mr. Edward Howe, Mr. E. L. 
Masqueray, Mr. Joseph H. McGuire, Mr. 
Charles F. McKim (vice-president), Mr. 
Grenville T. Snelling (instructor), Mr. 
John Stewardson, Mr. Edgar V. Seeler 
(assistant professor), Mr. S. B. T. Trow- 
bridge, Mr. Alfred Thorp, Mr. Edward L. 
Tilton, Mr. Whitney Warren. 

These gentlemen are the practising ar- 
chitects who are members of the Society 
of Beaux-Arts Architects, New York. 
They are the only real and genuine French- 
ites in America. With one conspicuous 
exception they are all guaranteed to sup- 
ply designs in the latest Paris fashion. Any 
one changing his abode for a more fash- 
ionably-designed residence is cordially in- 
vited to lose no time in conferring with 
some one of them. Business is, perhaps, 
not so plentiful now as it might be, and, 
while no reduction can be made on ac- 
count of slackness of trade, very special 
inducements can be offered in the latest 
importations from Paris. Absolutely gen- 
uine Parisian designs, made by their mak- 
ers in Paris itself can be had in most in- 
stances if bespoken early. It will be no- 


ticed that while all the American schools 
of architecture are more or less under 
French influence, no full professor is a 
member of the Society, though three as- 
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sistant professors are among the members. 
It should also be added that the list of 
students who have studied in Paris, but 
who were not regularly entered at the 
Ecole des Beaux-Arts, is quite consider- 
able and is not included in the above list. 
Neither are a number of draughtsmen who 
have not yet hung out their shingles as ar- 
chitects The Seciety does not 
yet number all the Ecole men in America, 
but its membership includes the great ma- 
jority of those who may be properly 
termed Frenchites. 


included. 


THERE is no more important question 
before the architectural profession (except, 
possibly, that of education) than the for- 
mation of architectural partnerships. How 
shall they be constituted, and what shall 
be their basis? These are momentous 
questions, and on them many an architect 
has wrecked his life, and many more will 
do it in the future. On the face of it there 
would seem to be an advantage in the divi- 
sion of labor. Under some circumstances— 
under many circumstances—two heads are 
better than one. The duties of the mod- 
ern architect are so varied and complex 
that on general grounds a division of labor 
is not only desirable but absolutely neces- 
sary. But how shall it be divided? The 
obvious answer, a constructive member 
and a designing member, is far from work- 
ing easy in practice. The relative func- 
tions of each are easier set down on paper 
than adjusted in actual practice. It will 
be the easiest thing in the world for the 
designing member to propose artistic ex- 
pedients that the constructionist will pro- 
nounce impractical, unnecessary, absurd, 
unthinkable. On the other hand, it is 
quite as possible for the soul of the con- 
structionist to be fired with artistic zeal, 
manifesting itself in the creation of imag- 
ined artistic devices, that the artist partner 
will at once recognize as only describable 
in the language that has, as likely as not, 
just been used towards himself. Nor is 
the case simplified when two designers 
form a partnership, unless the class of 
work be divided absolutely at the outset. 
In this case no conflict of opinion need be 
expected. But unless some such division 
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is made the differences of opinion that 
may arise between two designers may be- 
come too large to be contained within the 
cubic area of the mutual office. And this 
may not only become large but acute, and 
it is not every nature, much less delicately 
artistic ones, that can stand the strain 
long enough to permit each man to mu- 
tually adjust himself to the limitations, 
peculiarities, and abilities of the other. 
The basis of all architectural copartner- 
ships is mutual confidence. A radical di- 
vision of construction and design, or of 
classes of structures, is of no value unless 
there goes with it a large supply of mutual 
confidence, that is available on all occa- 
sions, that is never wanting in strength 
and honesty, and that can absolutely be 
depended on. The question is not so 
much what each man can do, but how far 
each is willing to trust the other, and how 
long. 


VISITORS to the World’s Columbian Ex- 
position will remember the very handsome 
exhibit in the English section of Messrs. 


Hampton & Sons, whose reduced model of 
the Banqueting Hall at Hatfield House 
attracted a great deal of deserved atten- 


tion. We are indebted to this firm for 
their book of * Designs for Furniture and 
Decorations for Complete House Fur- 
nishing,’’ which is one of the most costly 
and splendid trade publications we have 
seen. Illustrated with collotype reproduc- 
tions of interiors, with colored plates of 
rugs, hangings, china, and other household 
fixtures, and with nearly 2000 photographic 
reproductions of furniture, it forms a most 
useful and convenient handbook to con- 
temporary British furniture. Dealing, as 
it does, with every article of domestic use, 
it necessarily includes many subjects that 
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can scarcely be admitted within the realm 
of the artistic; but the book is extremely 
interesting. Many of the designs shown 
are of real excellence and originality and 
the whole may be most profitably studied. 
A work like this, which deals with all 
sorts of furniture, is intensely suggestive 
of the multiform requirements of modern 
domestic life. Every year, almost every day, 
is marked by the addition of new articles 
of furniture, sometimes useful, sometimes 
ornamental, but generally characterized 
by an artistic feeling that is eloquent testi- 
mony to the prevailing note of the artistic 
in current life. It is true this is very far 
from being well expressed in many in- 
stances, and very costly houses are even 
to-day fitted up in a gorgeous manner 
quite incompatible with the canons of good 
taste. But these instances are becoming 
rarer and rarer every day. The modern 
decorator is constantly extending his prac- 
tice, and the best architects are rapidly 
creating a permanent demand for his work. 
Furniture is one of the easiest things in 
which to sin artistically,—not so much be- 
cause it is cheap, but because the furniture 
and decoration of one style is easily re- 
placed by that of another. Probably no 
people have more frequently sinned in this 
respect than the Americans, but we know 
of no people that can faultlessly declaim ° 
against them. The rapid increase of 
wealth in America has, of course, hastened 
any development of this tendency that 
might have become manifested. It is, per- 
haps, difficult to escape from such conse- 
quences, but opportunities of doing so 
are becoming less rare every day. At all 
events it is a distinct mark of progress 
when the shoddy is thrust out by the artis- 
tic; the reverse process may be witnessed 
only in periods of deep degradation. 
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Conducted by Thomas L. Greene. 


O* the first of July a few more defaults 
in bond interest were made, com- 
plicating in some cases the existing condi- 
tions and in others adding to the already 
long list of railways which have confessed 
themselves bankrupt. More than one- 
quarter of the railway mileage of the 
United States is now operated by the 
courts and an equal proportion of our 
entire railway capital is thus discredited. 
“ Bradstreet’s”” reports the percentage of 
commercial failures at less than 1 per cent. 
of the number of merchants and corpo- 
rations in business. While, of course, 
we cannot compare the statistics of so 
large a corporation as a railway with the 
Statistics of failures among trades-people 
large and small, yet it is manifest that so 
great a disproportion should have the 
most careful consideration at the hands of 
those who are hoping for a return of pros- 
perity. The prevailing depression, of 
course, will account for a certain number 
of failures in the transportation business 
as in other lines, but it seems that there 
must have been something wrong with the 
situation when dullness could throw into 
bankruptcy so large a part as one-quarter 
of our railways. Probably transportation 
is the largest single industry in the United 
States, with the exception of agriculture. 
Our railways employ nearly a million of 
men, while many large and small establish- 
ments depend upon the orders of the rail- 
ways for their trade. The money dis- 
bursed by the transportation interests in 
wages and in purchases of material and 
supplies is of great importance to the whole 
country. If,therefore, we asa people wish 
for such a reasonable prosperity among 
the railways as will help forward all busi- 
ness interests, we should consider whether 
the charges of the railways are not now 
too low to support the capital necessary 
for the safe and speedy transportation of 
passengers and freight. There is no single 
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question before our business men of great- 
er importance than this. If our rail car- 
riers cannot earn a fair return upon the 
capital, they cannot buy supplies or extend 
their facilities or even give good service to 
the community. 

The reform most urgently needed is such 
a modification of the interstate commerce 
law as will permit the railways to pool 
their earnings and thus to maintain the 
tariff rates which, as everybody knows, are 
not adhered to. Rate-cutting brings with 
it two great evils, It has diminished the 
earnings of all the carriers below what is 
reasonable, until we see the present unfor- 
tunate condition of things asa direct re- 
sult. On the other hand, rate-cutting 
brings about that worst of discriminations, 
—the discrimination between persons. If 
one of two trades-people gets a much lower 
rate on his products than the other, the 
latter is sure in time to be forced to the 
wall. Just how far the principles of 
“wholesale” and “retail” trade should 
apply to transportation is a disputed ques- 
tion, but no matter what arguments there 
may be in behalf of the large firm or the 
large establishment, such differences cer- 
tainly ought to be stated openly so that 
every one may know just what the trans- 
portation charges are. No doubt the dif- 
ference between the rates charged one 
merchant and those charged another, 
or between those charged one manu- 
facturer and another, under the present 
cutting is greater than any theory of 
wholesale and retail dealing would favor 
as an open policy. Nor do we need to 
fear any extortion on the part of the car- 
riers if allowed to pool. Commercial con- 
ditions in the United States are set in 
favor of low charges. Our great river, 
lake, and canal systems of water trans- 
portation are in themselves enough to 
limit the rail charges in any event. To 
this may be added the fact that the traffic 
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now moving is carried from place to place 
on a slender margin of profit to the pro- 
ducer. If all the possible profit were taken 
away by an advance in freight-charges the 
traffic would cease to move and the rail- 
ways as well as the manufacturers would 
lose their business. Enlightened selfish- 
ness, therefore, may be relied upon to keep 
the railways from committing a blunder 
which would destroy their own traffic. 


ONLY 500 miles of new railroad, ap- 
proximately, were laid in the United States 
during the first six months of the present 
year, Compared with the previous records 
this is an abnormally small addition; not 
enough, indeed, for the growing needs of 
our people in normal times. No doubt 
this small mileage built thus far in 1894, 
together with the restricted use of iron in 
other departments, is one reason for the 
decline in the production of pig-iron, The 
report of the American Iron and Steel As- 
sociation shows the total production of 
pig-iron for the first six months of the cur- 
rent year to have been 2,717,983 gross tons 
of 2240 pounds. Inthe second half of 1893 
the production was 2,561,581 tons, but in 
the first half of 1893 the record shows an 
output of 4,562,918 tons, thus showing a 
very heavy decline for the second half 
of 1894. What this means may be seen 
from a brief table of output since 1886: 


Years. Gross Tons. 


If now we take the total production from 
July 1, 1893, to June 30, 1894, we find that 
the product, 5,279,567 tons, is the smallest 
since 1885. As contrasted with the years 
since 1890 the falling-off in pig-iron pro- 
duction is very large, and shows how great 
is the stagnation in general business and 
among the railways. The production of 
the next six months is expected to show a 
slight increase, according to the /ron Age, 
but it is not pleasant to read that on June 


30 only 108 stacks, including all kinds of 
fuel, were blowing in the United States, 
while no fewer than 408 stacks were idle. 
Better rates for the railways would do 
much to help the iron trade out of this 
“slough of despond.” 


IN connection with the subject of cut 
rates is the question of the payment by the 
carriers of the debts thus agreed upon,— 
in other words, the payment of rebates. 
The disclosures made in Atchison affairs 
have created a profound sensation among 
investors both in Europe and in the United 
States. According to the public  state- 
ments the net earnings of this company 
have been greatly overstated since the re- 
organization of 1889, partly because the re- 
bates paid by the company were not de- 
ducted from the gross earnings, as they 
should have been. For the system of re- 
bates the public must bear its share of re- 
sponsibility. In their national and state 
laws they practically ask the railways to 
compete keenly with one another, while at 
the same time maintaining their published 
tariffs,—two things which destroy each 
other. No doubt the roads are more or 
less guilty of paying rebates. To stop the 
practice is impossible without a removal of 
the cause; but in the Atchison case the 
complaint goes further and asserts that the 
money thus paid was not properly ac- 
counted for, so that the reported earnings 
of that company have been for years over- 
stated. Thus confidence in American 
bonds and stocks has received another 
blow and the business recovery, as far as 
the railways are concerned, another set- 
back. This is greatly to be regretted, be- 
cause unemployed men and unemployed 
factories are alike waiting for the revival 
of business on the railways to secure ex- 
pected work. But this revival cannot 
come so long as the investor is led by such 
disclosures as these of the Atchison to fear 
that he will lose his money. 


THE Atchison disclosures raise another 
point. Railway bookkeeping as an art 
has not progressed with the increases in 
the size of the systems and the amount of 
traffic carried. An instance of a possible 
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reform is in the profit and loss account. 
One railway prints what it calls a profit 
and loss account in its report, but when 
looked at closely this account is found to 
be an income account and nothing else, 
since it pretends to give only the results of 
the operation of the road for the fiscal year 
covered by the report. Another first-class 
road two years ago charged off to pro- 
fit and loss some old equipment, although 
the item called by this name was merely a 
balance between the debit and credit sides 
of the general balance-sheet. A large sys- 
tem should have an income account and 
also a profit and lossaccount. The former 
should show the results from operation 
for the year; the latter should gather to- 
gether all the items from year to year so 
that, by grouping these, the stockholder 
and bondholder may be able to tell just 
what has become of the road’s money. A 
profit and loss account in the true sense 
is kept by the Northern Pacific Railroad 
Company, although not given in sufficient 
detail in the printed reports. If more 
particulars had been stated the stockhold- 
ers of the Northern Pacific would have 
seen at a glance just how much of their 
money had gone to pay for losses on the 
roads purchased or leased in order to form 
the Northern Pacific system. Mr. Stephen 
Little, who examined the Atchison ac- 
counts for the reorganization committee, 
is comptroller for the Denver and Rio 
Grande railroad and annually presents in 
the reports of that company statements of 
accounts which are models of railway 
bookkeeping. In these reports the profit 
and loss account 1s properly handled. 


ONE matter growing out of the Pullman 
strike deserves discussion, and that is the 
great length to which our railroad com- 
panies have gone in furnishing luxurious 
©. ‘ngs for their drawing-room-cars, sleep- 
iug-cars, and even ordinary coaches. It 
has been assumed that the traveling public 
wish to journey by rail in cars upon 
which the utmost amount of money has 
been lavished in decorations. Let any 
reader, the next time he enters a Pullman 
or Wagner car, note the costly finish which 
he will find throughout the car. No doubt 
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one thing which has prevented a reduction 
in drawing-room fares has been the in- 
creasing cost of these cars. Some of our 
newer sleeping-cars are reported to have 
cost $25,000 or $30,000 each. Nothing is 
clearer than that equally good accommo- 
dations could be afforded for the traveling 
public in cars costing but half these sums, 
because not so finely tinished with frescoes 
or embossed work. The effect of this mis- 
placed elegance in our drawing-room-cars 
has been to lead the railway companies 
into competition with each other in more 
expensive fittings for day coaches also. 
Our passenger equipment, generally speak- 
Ing, surpasses in finish and elegance the 
homes of the majority of those who ride 
in them. Comfortable seats are indeed a 
necessity and so too is the often neglected 
matter of good lighting, but when we get 
beyond these items of necessity there is a 
large room for economy in the amount of 
money which the railway companies have 
lately been spending in mere ornament. 
It would be better for all concerned, for 
both the drawing-room-car companies and 
the railways, to build their cars and 
coaches hereafter on a more simple pat- 
tern, dispensing with the mere luxury of 
decoration. 


Mr. HENRY C. THOMPSON read an in- 
teresting paper recently before the Civil 
Engineers’ Club of Cleveland on the im- 
provements of grades versus increase in 
weights of locomotives. Broadly speak- 
ing, it may be said that the modern railway 
problem consists in hauling the largest 
possible load of freight from place to place. 
With the constant fall in the average rate 
of transportation the pressure upon the 
railways for some counterbalancing econ- 
omy has been very great. This economy 
the railroads find in the increased lading 
of the average freight-trains. With most 
railways this object has been achieved by 
increasing the weight of locomotives, 
whereby longer trains can be hauled over 
each division. This, in turn, has involved 
a very large expenditure of money for 
stronger bridges, better road-bed, better 
cars, and more substantial work gener- 
ally. 
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The Chesapeake and Ohio railway is an 
excellent example of the good effects to be 
obtained by this policy. Mr. Thompson 
presents figures to show, however, that the 
cost of improving the grades on a railroad 
is about the same as the cost of increasing 
the weight of locomotives, added to the 
indirect cost of strengthening the bridges 
and in other ways bringing up the track 
so that it may bear the heavier engine- 
train. Mr. Thompson's conclusion is: 


The foregoing figures indicate that it is true 
economy, in providing for increase of traffic, to 
improve the grades of a road rather than to in- 
crease the weight of its locomotives ; for, al- 
though the cost of the improvement is the same 
in either case, we see that, at the end of the fif- 
teen years assumed, the improvements in the 
grades remain as a permanent betterment for all 
time, while the expenditure on increasing the 
weights of the locomotives must be repeated 
every fifteen years. 

Of course it is presupposed that the 
character of the country will allow of a 
choice, and where this is so the experience 
of the Lake Shore and Michigan Southern, 
in its policy of reducing grades rather than 
increasing the weight of engines, bears out 
Mr. Thompson's views. He believes that 
where it is impossible to effect a satisfac- 
tory revision of grades at reasonable cost 
it is better to use helpers rather than to 
rely upon heavy engines for the whole 
road. No positive rule can be laid down 
upon this subject, but Mr. Thompson’s 
paper deserves the consideration of all 
those interested in the problem of increas- 
ing train-loads. 


SEVERAL railways, notably the Illinois 
Central, Denver and Rio Grande, and the 
Chesapeake and Ohio have issued circulars 
containing the thanks of the board of 
Directors to the employés who stayed 


. faithfully by the interests of the company 


during the late strike. This is a graceful 
compliment and one thoroughly deserved, 
No one knows better than he who is in the 
railway service what pluck it requires for 
an employé to stand fast by the company 
when his comrades, rightly or wrongly, 
are going out on strike. To be called a 
“scab” and abused with all the epithets 
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in the repertory is but a beginning of his 
trouble. He isin real and daily danger 
of assault and perhaps serious injury, 
while possibly he may lose even his life. 
Under these circumstances the railways 
which have been in the thick of it may 
well compliment their steadfast employés 
openly. As a rule men should not be spec- 
ially rewarded merely for doing their duty, 
but the present case is exceptional. On 
this account some of the stockholders of 
these companies are willing that some more 
substantial recognition of the service of 
the employés should be made, but the 
difficulty is that the railways concerned 
have no extra profits which they might be 
expected to divide with their men. Nev- 
ertheless it is reasonably certain that the 
loyal employés will individually receive 
such consideration from the railways as 
will in their individual cases make up the 
equivalent of a money reward. Such 
public expressions on the part of railway 
managers tend to promote good feeling 
between officers and men. 


THE British Board of Trade’s return 
on accidents shows that for the first three 
months of this year not a single passenger 
in Great Britain was killed and of em- 
ployés only one, It is not altogether pleas- 
ant to note how greatly the English rail- 
ways excel our own in this matter of 
safety. There are indeed causes for the 
greater number of accidents proportion- 
ately in the United States, for safety after 
all is a commercial thing and has its price. 
There is no doubt, for example, that some 
of our most serious accidents would be 
avoided if we could eliminate the grade 
crossing, for the crossing of steam-railway 
tracks by wagonsand bytrolley-cars affords 
chances for disaster which no gates can 
always prevent. Besides that, in the ma- 
jority of country crossings there is little 
protection, even a flagman often being 
conspicuous by his absence. Yet to puta 
railway track under or over all common 
roads or streets—a thing insisted upon in 
England—would cost enormously. One 
road, the New York Central for example, 
reports upon its line 936 highway cross- 
ings at grade without protection, and 407 
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such crossings, protected by gates or flag- 
men. What would be the cost of the re- 
moval of these 1300 crossings and how 
should the expense be divided ? 


IN the current discussion of the Nica- 
ragua canal it is hastily assumed by some of 
the disputants that the Transcontinental 
roads, or, as they are sometimes called, the 
Pacific railways, are opposed to the pro- 
ject because it would take from them 
certain overland traflic which they are now 
carrying. But this is a superficial view 
of the matter. No doubt the opening of 
the Nicaragua canal would be attended at 
first by the diversion from the Transcon- 
tinental roads of a certain part of their 
traffic, yet even this may be easily exagger- 
ated because the canal would compete 
more with the ships around the Horn than 
with the rail carriers; but if we look far 
enough inthe future there is no doubt that 
the ultimate result of the building of the 
canal will be favorable to the interests of 
the Transcontinental railways. Anything 
which will increase the prosperity of a sec- 
tion of our country will be good for the 
railways which serve it. This is a broad 
principle which experience has many times 
demonstrated to be true. If some of the 
coarser freight hitherto taken by fail 
should seek the water route, the pros- 
perity which the cheapness would bring 
would create other shipments for the rail- 
ways on which a much greater average 
charge could be collected. The New York 
Central railroad isin daily competition with 
cheap boats on the Erie canal, yet the 
local traffic and travel which seeks this 
road because of the large number of pros- 
perous cities and towns on it, is the envy 
ofitsrivals. Inlike manner the Lake Shore 
finds lake competition nearly all the way 
from Buffalo to Chicago, and yet here again 
we find this road to be considered one of 
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the most prosperous in the United States 
There isno reasonable doubt that the com- 
pletion of the Nicaragua canal would give 
to the Transcontinental railways in the long 
run more traffic than it would withdraw 
from them. 


THOSE who are interested in the matter 
of lighting cars will find in the paper by 
Mr. M.B. Leonard, read before the Associa- 
tion of Railway Telegraph Superintendents, 
a mass of interesting facts not heretofore 
brought together. The conclusion of Mr. 
Leonard’s figures is that the cost of fitting 
up a train with electric-lighting is about 
$6000. Comparing the expense per car per 
day of ten hours’ lighting, of the three 
systems, and basing the illumination per 
car at 148.8 candle- power for this purpose, 
the cost is stated to have been for the last 
year as follows: 


$0.943 per car per day. 
Lewis (new) electric system .479 do. 


The Lewis system takes the motive- 
power from the car-axle. Speaking of the 
lighting of our trains by electricity Mr. 
Leonard concludes: “ It is evident that the 
lighting of our passenger-cars by electricity 
has passed far beyond the experimental 
stage. It is, therefore, greatly to be hoped 
that the superior advantages of electricity 
will ere long cause it to be utilized so 
largely that not only will our trains be 
illuminated by it, but that the weary trav- 
eler may in winter be warmed by heaters 
and in summer cooled by fans operated 
from electricity generated by the least ex- 
pensive of all methods—the movement of 
the car itself.” All of which is respectfully 
commended to those companies which still 
darken their cars by the use of oil, par- 
ticularly the Manhattan Elevated railway of 
New York. 
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Conducted by Albert Williams, Jr. 


Do of the correspondents of this De- 
partment, writing about a certain 
comparatively unexplored tract of country 
as a promising place for prospecting, de- 
scribes it as a locality where granite is as- 
sociated with volcanic rocks,and cites along 
list of similar petrographic regions which 
have proved rich in precious-metal ores. 
This raises a very interesting point in eco- 
nomic geology—one which has given rise to 
much discussion and which is of quite as 
much practical import as of scientific 
interest. It is true that there is hardly a 
gold- or silver-mining district, ifany, where 
volcanic rocks do not occur either in imme- 
diate association with the ore-deposits or 
somewhere in the near neighborhood, as 
sheets or intrusive dikes of ‘“ porphyry” 
(andesite, trachyte, rhyolite, phonolite, 
diabase, basalt, etc.). This generalization 
holds good also as to most copper districts, 
and, with more exceptions, to those of 
lead, and especially where the ores of these 
base metals carry silver and gold also. 
These associations of granite with the 
eruptives are considered favorable indica- 
tions by prospectors, and experience has 
fully sustained the belief. Both pros- 
pectors and geologists seem to have the 
idea, however, that in some unexplained 
way the volcanic masses have induced the 
ore-deposition; and, while it may be that 
in some cases the ore was derived from 
these rocks and also that there may be 
some foundation for the theory which 
ascribes ore-formation to electrochemical 
agencies brought into action by the con- 
tact of dissimilar rocks, the explanations 
given are not wholly satisfactory or appli- 
cable in a general sense. It seems more 
rational, and more comprehensible, to sup- 
pose that the two results, the ore-bearing 
veins and the neighboring eruptives, are 
merely distinct phenomena traceable to 
the same cause and not, asa rule, other- 


wise related. If there were a causal rela- 
tion, then the ore would be expected to be 
found immediately at the contact and fol- 
lowing it, which is seldom the case. That 
cause is the dynamic activity which on the 
one hand attended and permitted the out- 
bursts of eruptive masses and at the same 
time fissured, faulted, and shattered the 
older rocks, thus providing the necessary 
channels in which ore-bearing solutions 
might be precipitated. It is never safe to 
advance or depend upon any single theoiy 
or explanation to cover all cases, for the 
more the study of ore-deposits progresses, 
the greater is shown to be their diversity ; 
but the simple explanation now offered 
may be satisfactorily applied to a very 
large number of typical occurrences, and 
free us from the necessity of seeking for 
more abstruse and remotecauses. In those 
instances where the ore is unquestionably 
derived from the “ porphyry,” as in the 
limestone-porphyry contacts, this explana- 
tion of course does not apply; nor to 
another familiar type of deposits, the con- 
tacts of granite with metamorphic slates, 
etc. But so far as it goes it seems to bea 
reasonable one. There are examples, as 
where granite is traversed by basalt dikes, 
where the ore certainly did not come from 
the barren basalt, but by lateral secretion 
from the granite country rock, which gives 
small assays; and in such cases the dikes 
were not the cause, but merely an accom- 
paniment, of ore-deposition. All this does 
not in the least invalidate the importance 
of these combinations of rocks as a guide 
to the prospector. 


IN a work on the coal-reserves of Europe 


and their exhaustion, Herr R. Naffe 
makes the following estimates of the avail- 
able coal remaining in the various coal- 
fields, counting only seams of workable 
thickness not lower than 1200 meters (3925 
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feet): Germany, 1 12,000,000,000 metric tons 
dincluding some lignite); Great Britain 
and Ireland, 198,000,000,000 tons; France, 
18,000,000,000 tons; Austria, 17,000,000,- 
ooo tons; Belgium, 15,000,000,000 tons: 
total for Europe, 360,000,000,000, Accord- 
ing to these very liberal estimates there 
seems to be no immediate danger of a 
complete exhaustion of Europe's coal-re- 
sources. At the present rate of output— 
which, however, is certain to increase— 
Herr Naffe considers that it would be 
800 to 1000 years before the German sup- 
ply (which he considers will last the long- 
est) is mined out. These estimates are 
much more favorable than those usually 
made, and are probably extreme. If the 
rapidly increasing rate of production is 
taken into account—and no one can 
prophesy how much this will increase in 
the future—the time of final exhaustion of 
European coals is very much nearer, It is 
within the bounds of possibility, however, 
that before that time is reached human in- 
genuity will have supplanted coal and 
steam by solar heat, wave and tidal power, 
or some other natural agency, in connec- 
tion with electrical distribution of heat, 
power, and light. 


THE problem of using low-grade crude 
iron and steel and scrap metal so as to pro- 
duce homogeneous castings is one that has 
long troubled the minds of foundrymen. 
Mr. Walter J. May, in the Col/zery Guar- 
dian, describes the working of a new flux, 
with which, he says, the commonest scrap 
iron has given results equai to selected 
metal, with both crucible and cupola work. 
Metal which poured like badly-mixed por- 
ridge when used in the ordinary way, after 
the addition of the flux became quite fluid, 
pouring freely and leaving the ladle clean 
and free from adherent metal. The cast- 
ings showed a great difference, that from 
the unfluxed iron being very dirty and the 
edges faulty, while that which had the flux 
added was both clean and sharp. The flux 
contains metallic iron and sodium, and 
chlorids of both metals, and is in the 
metallic portion an alloy of iron and so- 
dium. But even at the present reduced 

rice of sodium such a material must be 
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rather expensive. If that is not a prohib- 
itory objection, and the action is as good 
as reported, the new flux is a material that 
will attract the attention of all workers in 
low-grade iron and steel. Scrap as bought 
from junk-shops and other collecting cen- 
ters is composed of all classes of metal, 
and, while it happens that a little high- 
grade metal may be present, it is a pretty 
sure thing that plenty of poor stuff will be 
found. As Mr. May says, what is needed 
in dealing with poor pig or scrap metal is 
a flux that will give a ladle of clean metal 
in a fluid state, and this without necessi- 
tating any outlay for plant. If the new 
material accomplishes this at a reasonable 
cost it marks quite an advance in foundry 
practice. 


A NOVEL method of retorting small 
quantities of gold amalgam is announced 
by the Australian Mining Standard: 


We recently asked a miner who was getting 
fine gold by sluicing how he saved it. ‘‘ I use 
quicksilver,” he said, ‘‘and squeeze it through 
calico, and when I have got the amalgam as hard 
as Ican—” ‘* You retort it,” we said. ‘* No, I 
don’t and yes, I do—I don’t as you mean retort, 
but I do as I mean it myself. I get a potato, 
cut off oneend, and: scoop out a cavity in it large 
enough to take my ball ofamalgam. I next take 
a spade or piece of flat iron, and place that over 
the fire ; and then upon that I place the potato 
with the cut side down. As the amalgam gets 
hot the quicksilver evaporates and goes all 
through the potato; but it can’t get throughthe 
skin, and neithercan it escape by the iron, for 
the spud is stuck to the spade, When it is done 
I take the spade off the fire and let it get cool, 
and then I have my gold in a button on the 
spade and my quicksilver all in fine globules in 
the potato. I break that potato up under water 
and I have all my quicksilver.” 


For detecting internal flaws in iron and 
steel masses Captain de Place, of Paris, has 
invented asystem and an apparatus, called 
the ‘‘schiseophone,” the latter consisting 
of a small pneumatic tapper worked by 
hand, and with which the metal to be 
tested is tapped all over. A telephone 
having a microphone interposed in the 
circuit is connected with the tapper, but is 
placed in a separate apartment so that the 
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direct sounds of the taps may not disturb 
the listener who is in electrical connec- 
tion with the other operator, and gives no 
sign so long as the sounds are normal, but 
when a false sound is heard immediately 
signals to the tapping operator to mark 
the spot. The design is not merely to deé- 
tect a flaw, but to locate it. 


WESTERN lead-smelting works receive 
for treatment almost every known ore of 
the precious metals, with the exception of 
low-grade gold-quartz. A very common 
type of ore treated by them consists of 
mixed sulphids—galena, blende, pyrite, 
marcasite, arsenopyrite, stibnite, etc..— 
which, when present in large quantities, are 
roasted before smelting, but also enter raw 
into the furnace charge in smaller amounts, 
Metallurgists unfamiliar with the con- 
ditions prevailing in the far west are some- 
times exercised over the loss of a number 
of possible by-products in the usual system 
of reduction, and especially on account of 
the zinc. It is said, for instance, that the 
smelters aresaving lead, and giving their 
main attention to that while letting zinc, 
which has a higher market value per unit, 
go to waste. This is quite true of the usual 
system, though the“ bag” process arrests 
part of the zinc oxid and other volatile pro- 
ducts, and the ordinary flues catch other 
portions, which however are utilized very 
imperfectly. Nowtlie facts arethese: There 
are very few lead-mines in the far west 
which could be operated at a profit forthe 
sake of the market value of the lead, as 
lead. There is always a demand at the 
smelters for heavy lead-ores, of which the 
Coeur d’Alene mines and a few others 
produce large quantities, but this demand 
again is not for the lead as such, that is, to 
turn out lead for the market, but because 
it is the basis of the whole smelting indus- 
try in which lead is used as a collector of 
the precious metals. Besides this, the lead 
of the far west always carries more or less 
silver and a little gold. Although called 
lead-smelting, and rightly so from the 
technical standpoint, it is really, and from 
the commercial point of view, a process for 
the extraction of silver and gold in which 
lead is used as the collector of these met- 


als. The lead itself is a by-product. It 
has a market value, of course, and, after 
being turned into base bullion and subse- 
quently refined, the proceeds form a large 
item of income. On its own account, how- 
ever, very little lead would be produced 
west of the Joplin district of Missouri and 
Kansas. The base bullion, requiring not 
merely a softening operation but a true re- 
fining process, yields small quantities of 
other by-products, of which little account 
is made. Asto zinc, so far from yielding 
a valuable by-product, it is regarded as a 
positive detriment in the lead-smelting 
process, and ores containing it are subject 
to deductions in price. The blende is also 
badly mixed with other volatile minerals, 
so that a distillation process would give an 
impure zinc. When the western country 
becomes more thickly settled, so that there 
is a larger local demand, and the long 
hauls to market are unnecessary, it is 
probable that the whole system of ore-re- 
duction may be changed, and brought into 
something like that of Germany, where 
practically everything of value is worried 
out of the ore by an elaborate system of 
concentration and classification, followed 
by special processes for the different classes. 
of material. Under existing circumstances 
this would be impracticable, as would be 
also any general wet process, with electro- 
lysis. The enormous cost for additional 
plant, the relatively high wages, the cost 
of transportation of ores from mines to 
works and of products from works to 
markets, stand in the way. While it would 
be desirable to utilize all the numerous 
accessory metdls and substances—zinc, 
antimony, arsenic, sulphur, and many 
others in less amount—present in the 
mixed ores, it must be remembered that 
the lead-smelting industry of the west has 
been developed to a very high degree of 
efficiency, regarded in connection with the 
peculiar conditions ; and that even under 
obvious disadvantages it now leads the 
metallurgical practice of the world in its 
own sphere. To have brought the cost of 
smelting to within $4 per ton of neutral 
ore, at works to which every item of sup- 
plies—ore, fuel, flux, etc.,—has to be trans- 
ported greater or less distances, and where 
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labor is by no means cheap, is certainly a 
great achievement ; and to do this witha 
technical success measured by a recovery 
of 95 per cent. of the silver and lead, and 
more of the gold, is a still greater achieve- 
ment. Those who find fault with present 
western methods do not realize either the 
intricacy of the conditions or the remark- 
able progress that has been made. 


THE loss of gold and silver in the scor- 
ification assay is a considerable, though 
rather an indefinite, quantity. Messrs. W. 
P. Mason and J. W. Bowman have been 
making some experiments to determine 
the amount of this loss, and communicate 
their results to the Journal of the Ameri- 
can Chemical Soctety. From a large num- 
ber of assays they found that with silver 
the loss by the entire process was 2.54 per 
cent., of which 1.99 per cent. wasin cupel- 
lation and 0.55 percent. in scorification. 
With gold the loss in the entire process 
averaged 0.87 per cent., of which 0.296 per 
cent. was in cupellation and 0.574 per cent. 
in scorification. These results show 
larger losses than is commonly supposed, 
and perhaps larger than is usual. But 
they serve to explain in part some of the 
exceptionally high records made in smelt- 
ing, where the comparisons are based 
upon the scorification assay. It remains 
now for a new series of experiments to be 
undertaken to determine losses in the 
crucible assay for gold and silver. Some 
figures are quoted in the books, but they 
are not regarded as altogether reliable, 
and there is always the personal equation 
of the assayer to be taken into the ac- 
count. In his new book on assaying, Mr. 
H. V. F. Furman advocates the determin- 
ation of silver in two or more portions of 
the ore by scorification, and the gold in 
two or more portions by crucible assay. 
This is the Colorado practice. Most ores 
yield higher silver returns by scorification 
and higher and more uniform gold results 
by crucible assay. The reason stated by 
Mr. Furman why the crucible method 
gives better results on gold, is that it al- 
lows larger quantities to be taken for as- 
say, and hence a larger gold button for 
weighing. Both methods can of course 


be made more accurate by running a num- 
ber of assays and combining the buttons 
in parting. The claim for the remarkable 
delicacy of the fire assay for gold and sil- 
ver still holds good, if care is taken and 
all sources of error are understood and 
proper allowance made. In _ ordinary 
work the error should not be more than 
half an ounce silver (and much less gold) 
per ton; while in delicate’scientific exper- 
iments, using specially prepared litharge 
and micrometer measurement of buttons 
instead of weighing, Mr. J. S. Curtis has 
deterinined (and proved) quantities of 
silver down to 5 and 3 cents a ton of ore. 


IN a paper recently presented before the 
Engineering Society of the South, Mr. A. 
Porter Gaines described the modern blast- 
furnace stack, stating that the universal 
construction of a modern stack is a round 
sheet-iron shell somewhat in the form ofa 
truncated cone, supported at the base, 
which is the widest part, by cul inns. This 
shell, is lined with fire-brick, havi: g a pack- 
ing space of 3 to 5 inches between the 
shell and the brick, which is filled with 
somejlight loamy material. The points of 
difference are the dimensions of this shell, 
the height, diameter, distance from hearth 
or bottom, which shall be supported, 
and interior shape or lines, as given by 
fire brick lining. The conditions govern- 
ing the dimensions are chiefly the charac- 
ter of the stock (fuel, ore, and flux) and the 
volume of the blast. Modern practice is 
towards large outputs, and, looking to this 
end, the dimensions are as large as these 
conditions will admit. The interior shape 
is more or less in dispute among furnace- 
men. It is largely theory as to the 
mechanical arrangement and chemical 
changes that material undergoes in the 
stack, so necessarily it follows that there 
would be more or less difference as to the 
interior arrangement of furnace to obtain 
the best results. Mr. Gaines lays stress 
upon the fact that conditions are so differ- 
ent in different localities that, in his opin- 
ion, itis very questionable whether there 
will ever be found any specific inside lines 
that will give universal success. Although 
wonderful results have been obtained from 
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the modern blast-furnace, both in low fuel 
consumption and large output, still it is far 
from having reached its full development. 
While the progress of pig-iron making may 
not be so rapid in the future as it has been 
in the past, Mr. Gaines believes that it will 
undoubtedly be changed materially both 
in construction of plant and practice. 


A PLAN worthy of imitation by all min- 
ing schools situated in mining localities 
has been putin practice at the South Aus- 
tralian School of Mines. To meet the wants 
of prospectors and others interested in 
mining a “ prospectors’ class’ has been 
formed, in which technical matters are 
avoided as much as possible, the object 
being solely to enable searchers to estab- 
lish the presence or absence of minerals of 
economic value by means of the blowpipe 
and with such chemical tests as are avail- 
able to prospectors in the field Instruction 
is also given regarding the rocks and as- 
sociated minerals among which search 
may be prosecuted with the greatest hope 
of success. 


A RECENTLY-INVENTED apparatus for 
burning anthracite culm consists of an 
automatic grate which moves sidewise 
under the boiler at a rate of 3% to 5 feet 
per hour, carrying with it the culm, which 
is heated as it approaches the furnace and 
is completely oxidized while in it, the 
ashes being carried away by the movement 
of the grate. It is claimed that this appa- 
ratus solves the difficulties of stoking, 
avoidance of clinkers, and disposal of ash, 
while allowing perfect combustion. This 
is only one of a numerous class of inven- 
tions lately announced, for utilizing culm, 
the successful introduction of any one of 
which will have a most important bearing 
upon’the anthracite industry, since nearly 
one-third of the anthracite mined has been 
and is going into the waste-dumps, where 
it is not merely a loss but a positive incon- 
venience and source of expense for hand- 
ling and fordump-room. Thus far neither 
the various devices for burning culm under 
boilers, nor the different methods of 
briquet-making, nor the production of 
water-gas, however promising, have done 


much toward reducing the enormous waste 
in culm; but it is to be hoped, and may be 
expected with some confidence, that a 
successful solution of the problem will be 
reached before all the available anthracite 
is mined. The amount of thought and 
ingenuity that have been bestowed upon 
the question ought surely to accomplish 
something on a large practical working 
scale before long. It is one of the 
disappointments of this age of boasted 
economies that the culm problem was not 
disposed of a generation or more ago. 
But now there are several directions in 
which light is beginning to appear, and in 
the anthracite regions the culm is being 
utilized quite extensively. 


AN electric auger-drill for coal-mining, 
lately introduced, seems to possess valu- 
able qualities. The drill complete for bi- 
tuminous mines weighs 1600 pounds, and 
is capable of developing from 4 to 5 horse- 
power at the auger (though from 2 to 2% 
horse-power is the usual requirement), and 
has been tested to 7 or 8 horse-power 
without excessive strain, showing no signs 
of sparking or over-heating. The largest 
size drill, of the same pattern, with a nomi- 
nal rating of 4 mechanical horse-power, is 
designed especially for anthracite mining, 
for trimming gangways, taking down roof, 
and for general rock-work. It is said to 
have drilled a 2-inch hole 6 feet deep in 
the hard “ boney ” in from two to 24% min- 
utes; while drilling in the coal proper a 
similar hole has been made in fifty seconds. 


THAT must be a wonderful coal-mine 
which the French are working in Tonquin. 
It is the Hatou, and is said to yield excel- 
lent coal (at present about 500 tons a day) 
by the simple method of stripping. The 
length of the seam is stated at 16 miles 
and the thickness at nearly 200 feet! The 
published account does not say that this 
immense thickness is in one solid mass, but 
it is left to be assumed that it does not 
mean the total of a series of separated coal- 
beds. Very naturally this remarkable de- 
posit is described as “ practically inexhaus- 
tible’’"—an expression often loosely used 
in reference to mineral deposits. Accord- 
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ing to the ratio of reduction in bulk in the 
formation of soft coal from vegetable mat- 
ter, as usually estimated, this thickness of 
coal would represent about 1350 feet of 
fairly compact woody substance, without 
allowance for loss ; and might furnish some 
astonishing figures as to the time and the 
extent of the original vegetable growth re- 
quired to produce such a mass. 


THERE are some peculiar mines. <A 
newspaper describes what it seriously calls 
an aluminum-mine—meaning a promising 
bank of pure clay. The writer was once 
invited by an enterprising but innocent 
publishing-house, then about to issue a 
book on mining, to furnish some informa- 
tion on mines of gold, silver, iron, lead, 
copper, and drass. But there are some 
stone-mines. That the ancients obtained 
stone by true mining, Mr. Durfee has 
shown in his admirable paper on “ Quarry- 
ing Methods of the Ancients” (in the July 
number of this Magazine) ; and at present 
there are a few stone-mines, where the ma- 
terial is of sufficient value to warrant the 
method. 


IRON and steel props cannot be said to 
have fairly reached even the experimental 
stage in American mines. Indeed there is 
no occasion for experiment. The results 
of European experience, now quite exten- 
sive and successful, and of the few trials in 
the United States, show what may be ex- 
pected of metallic supports. There is no 
question as to their great merits. It is 
simply a matter of relativeeconomy. Un- 
der present conditions timber can hardly 
be displaced by metal except under pe- 
culiar conditions, as in exceptionally diffi- 
cult work, or for permanent openings of 
the greatest importance, or in treeless re- 
gions where freight charges may put tim- 
ber and metal on terms of greater equality. 
Steel “ tubbing ” is of course indispensable 
in some cases. Iron and steel ladders, 
head-frames, and guides are also common, 
No doubt in time we shall use metal props, 
etc., very largely, beginning with the large 
eastern coal-, iron-,and copper-mines. It 


may be added that when we do come to 
the use of metal in earnest, the props, 
stulls, caps, shaft-frames, etc., will be of 
steel rolled to suitable form, convenient for 
setting and replacing, and shaped in ac- 
cordance with the stresses so as to use the 
material to the best advantage. Make- 
shifts of old rails can have but limited ap- 
plication, though ingerfious systems of 
framing with them have been invented. 


A RECORD for fast tunnel driving was 
made recently in the tunnel of the East 
River Gas Co. under the East river, New 
York. In one week the day shift made 
48’ 6” and the night shift 52’ 6” —a total of 
1o1’.. The heading is 10’ 6” x 8’ 6”, and is 
advanced in full section. The rock is very 
hard hornblende-gneiss. This is remark- 
able work, considering the peculiarly diffi- 
cult conditions of the locality, and is 
claimed to be the quickest tunnel-driving 
of the kind. Four 3%” Ingersoll-Sergeant 
drills are used in the heading, mounted on 
tunnel-columns with arms; two drills on 
each column. About 15 holes, 9’ to 10’ 
deep, are drilled by each shift, consisting 
of five machine-runners and their helpers. 
Compressed air for running the drills and 
pumps, and also for ventilation, is supplied 
by an Ingersoll-Sergeant air-compressor, 
of the latest improved piston-inlet type, 
“straight line” pattern, having cylinders 
20” diameter by 24” stroke, furnishing 
about 1050 cubic feet of free air per minute. 

THE inspector of mines for the North 
Staffordshire district, England, reports 
that the use of “safety” or so-called flame- 
less explosives continues to increase in 
that district, displacing gunpowder, those 
chiefly used being roburite and ammonite ; 
trials also being made with some new 
brands. The water or gelatinous car- 
tridge continues in use, with geglinite and 
tonite. Noinjury from fumes by any of 
these explosives has been complained of. 
The inspector says that the wisdom of 
adopting these safer explosives (with 
electric firing) in dusty or gaseous mines 
is not to be doubted. 
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Conducted by John C. Trautwine, Jr. 


if URING recent years the harbor of 
E Genoa, Italy, has been thoroughly 

improved and enlarged by the construction 
of two new breakwaters, respectively 4800 
and 1600 feet long, sheltering an outer 
harbor of 250 acres, while in the inner 
harbor about six miles of new quay-walls 
have been built and provided with sheds, 
hydraulic hoisting-machinery, railway 
sidings, and accessories. Two granite 
graving docks, respectively 750 and 650 
feet long, have also been built, and near 
them a quarantine station. 

The whole cost of the works has been 
about $15,000,000, and of these $5,000,000 
were given by a Genoese nobleman, the 
Duke of Galliera. Of the other ten mil- 
lions, eight were provided by the general 
government and two by the municipality. 

The breakwaters are in depths of water 
varying from 50 to 95 feet, and are of 
rubble masonry. Each consists of a mound 
extending up to 20 feet below low-water 
mark, and surmounted by concrete blocks 
regularly laid down in steps. Upon these 
is built in turn a wall of masonry with its 
top 30 feet above mean water. Concrete 
blocks were used also for the subaqueous 
parts of the quay-walls, and are sur- 
mounted with masonry. Each of the 
graving docks is a monolithic structure of 
concrete faced with granite ashlar. 

The construction of these works required 
120,000 cubic yards of concrete, 440,000 
cubic yards of concrete blocks, and 280 000 
cubic yards of brickwork, masonry, and 
ashlar. 

The resident engineers on the works 
were Chevalier Luigi Luiggi, of Genoa, and 
Mr. V. Cardi, of Pisa, who, taking advan- 
tage of the magnitude of the undertaking, 
instituted and carried out a most elaborate 
series of experimentson concrete and ma- 
sonry. The experiments extended over a 
period of twelve years, and embraced a vast 


amount and variety of materials. Their 
results have been published in Italian by 
order of the government and adopted as 
a standard work for Italian maritime en- 
gineers. 

Much attention was given to the proper- 
ties of pozzuolana, a volcanic sand found 
in large quantities near Naples and Rome, 
which torms an excellent hydraulic mortar 
when mixed with ordinary lime. In Italy, 
where Portland cement is very costly, this 
mortar of ordinary lime and pozzuolana, 
which costs little more than sand, is very 
extensively used. It was employed by the 
ancient Romans, and there are still exist- 
ing in Italy many harbor-works where it 
has remained in perfect condition for fifteen 
or twenty centuries, 

Many experiments were made to deter- 
mine the best proportions of cement, sand, 
gravel, and water for different purposes, 
the influence of temperature and of frost 
on cement mortars, the use of fresh water 
and sea-water for mixing, etc. 

Special attention was given to the po- 
rosity and permeability of mortars,—sub- 
jects upon which but little has been written, 
but which are of the greatest importance 
in the construction of works which must 
remain tight under the pressure of water. 
The porosity of mortars depends upon the 
existence of voids of three kinds: first, 
those existing between the grains of sand 
or pozzuolana and not completely filled by 
the cement or lime; second, those due to 
the air which adheres to the surfaces of 
the grains; and third, those left by the 
evaporation of the water used in the mix- 
ing. These three classes of voids have 
been thoroughly investigated and dis- 
cussed. 

The conclusions arrived at are: that . 
cement mortars are less porous than those 
made of hydraulic lime and sand or of 
ordinary lime and pozzuolana ; that cement 
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mortars made with coarse sand are less 
porous than those where fine sand is used ; 
that neat cement mortars are more porous 
than those made with sand; and that the 
proportions between the voids and the 
apparent volume of the mortar may vary 
from 12 to 46 per cent. The lowest po- 
rosity, 5 per cent., was found in a concrete 
composed of 700 pounds of Portland ce- 
ment,! cubic yard of mixed sand, and 1 1-4 
cubic yards of small gravel. 

Paradoxical as it may seem, the experi- 
ments showed that the permeability of 
mortars, so far from being a consequence of 
their porosity, is in fact almost inversely 
proportional to it. The exhaustive experi- 
ments made in this connection showed: 
that with the same proportions of cement, 
mortars made with fine sand are less per- 
meable than those made with coarse sand ; 
that, with the same quality of sand, per- 
meability decreases as the proportion of 
cement increases; that mortar made with 
neat cement is the least permeable of all; 
that concrete made with 700 pounds of Port- 
land cement, 1 cubic yard of mixed sand, 
and 1 1-4cubic yards of small gravel, and 
molded in the shape of a hollow cylinder 
with a shell 2 1-2 inches thick, was imper- 
meable under a head of water of 13 feet, 
while a mortar made with the same 
amount of cement and sand, but without 
gravel, and molded as above, was some- 
what permeable. Under a head of water of 
27 feet, the concrete was barely permeable, 
while the mortar of cement and sand was 
very easily permeated. Concrete made with 
1150 pounds of Portland cement, 1 cubic 
yard of mixed sand and 1 1-4 cubic yards 
of small gravel, mixed very accurately with 
the amount of water strictly necessary to 
workit up (say I-3 cubic yard of water), 
was impermeable under a head of 40 feet. 

The effect of exposure to wave action, 
the labor required in the construction of 
different kinds of masonry, and the adhes- 
ion of mortar to different materials were 
carefully studied. 


Mr. L. D’AuRIA has recently constructed 
under his patents a direct-acting, non- 
rotative pumping-engine using steam ex- 
pansively in a simple cylinder by means of 


897 


quick cut-off valves. It is claimed that the 
high-duty attachments already in use, 
while they enable steam to be employed 
expansively in direct-acting non-rotative 
pumping-engines, cannot be used in com- 
bination with a simple cylinder with any 
cut-off, since they can adapt themselves 
only toa certain variation of the propelling 
force of the engine. In other words, the 
engine must be made to suit these high- 
duty attachments in order to maintain 
satisfactory results, whereas the device 
employed by Mr. d’Auria adapts itself to 
every condition of the engine. It consists 
simply in iixing upon the piston-rod of the 
engine, a plunger working in a_ special 
cylinder whose heads communicate with 
each other by means of a long pipe. Both 
the cylinder and the pipe referred to are 
kept constantly and absolutely full of water 
by means ofasimple automatic feed-device, 
so that at each stroke of the engine the 
mass of water in this cylinder and pipe 
must be set in motion by the plunger. This 
mass, in acquiring its velocity, absorbs 
almostall of the surplus of work done by 
the engine during the early part of each 
stroke, during which the steam-pressure 
line ordinarily rises considerably above the 
line of resistance, but the energy thus im- 
parted tothe waterin the pipe is given up by 
it again to the plunger during the latter part 
of the stroke, when the steam-pressure in 
the cylinder is less than the resistance. 
By properly varying the length of the pipe, 
its diameter and the diameter of the plun- 
ger, any desired piston-speed can be ob- 
tained under given conditions of steam- 
expansion. The plunger is provided with 
a series of small holes in its periphery near 
each end, so placed that the water press- 
ing the plunger forward during the latter 
part of thestroke is allowed to flow through 
them when at a very short distance from 
the entrance end of the stroke. Its press- 
ure upon the back of the plunger is thus 
relieved, and all danger of striking the 
cylinder-head is thereby avoided, even 
though there may by accident be some 
residual energy in the liquid mass at the 
end of the stroke. 

The engine was constructed in the shop 
of the Adams and Price Locomotive and 
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Machine Works, Nashville, Tenn. It is a 
duplex, simple, non-condensing engine, 
cutting off steam at about one-fourth of its 
stroke. The diameter of the steam-cylin- 
der is 12 inches, the diameter of the pump- 
plunger 6 inches, and that of the plunger 
of the regulator 8 inches, all with a nomi- 
nal stroke of 12 inches. 

The regulator pipe is 4 inches in diame- 
ter and about 45 feec long, forming a U 
about 20 feet in length, lying horizontally 
under the engine. Its action prevents any 
jerk or sudden change of motion. 

Disinterested experts who have watched 
the working of this, the first engine of the 
new type, are enthusiastic in their admira- 
tion of its results. 

A valuable feature developed during the 
experiment is the ability of the engine to 
run as an air-compressor under steam-ex- 
pansion with full stroke. 

The object of the inventor in construct- 
ing this first engine was to test the adapt- 
ability of his regulator to any variation of 
the propelling force of the engine, knowing 
that, if good results were obtained with an 
engine cutting off steam in a simple cylin- 
der at one-fourth of the stroke, still better 
results, if possible, must attend its applica- 
tion to engines with compound cylinders, 
because in such engines the variation of 
propelling force is less trying. 

The regulator is self-lubricating, and no 
mechanism whatever is employed in its 
operation. It therefore requires no special 
attention, and the engineer in charge has 
no more trouble or responsibility than with 
an ordinary low-duty engine. 


IN THE ENGINEERING MAGAZINE for 
June mention was made of a suggestion 
by Mr. M. J. Murphy, street commissioner 
of St. Louis, for the holding of a rational 


- convention of members of boards of pub- 


lic works, with a view to the interchange 
of ideas and of information respecting mu- 
nicipal government and municipal works. 
Nothing need be said to impress upon the 
observant inhabitant of any large American 
city the desirability of holding such a con- 
vention; and it is therefore gratifying to 
note that Mr. Murphy’s proposition has 
now taken definite shape ina call for such 


a convention, to be held in the city of Buf- 
falo, N. Y., during the current month. 
That city was chosen, we are told, “ both 
because of its geographical location and 
because of the enterprise and advanced 
ideas of the members of its board of 
public works and its large area of im- 
proved and paved streets.” 


AMONG the interesting objects to which 
the attention of the eastern members and 
guests of the American Society of Civil 
Engineers was called, on their way from 
New York and Philadelphia to Niagara 
Falls to attend the annual convention 
there, was the big fill, 145 feet deep, by 
which the new line of the Lehigh Valley 
railroad along the east bank of Seneca 
lake, crosses Breakneck hollow, one of 
the deep and steep and rocky ravines 
which discharge their waters into the lake 
on that side. The fill is t1oo feet long, 
with a spread at the deepest portion of 
about 400 feet, and required 640,000 cubic 
yards of material. The stream is carried 
under it through a semi-circular arch cul- 
vert 20 feet in diameter. In beginning 
the construction of this culvert upon the 
original location, it was found that this 
had been placed in what was evidently an 
ancient stream-bed ; for, instead of the rock 
that was expected in view of the outcrops 
just above and below the site, it was 
found that a bed of compact blue clay ex- 
tended to a depth of nearly forty feet be- 
low the bed of the stream, as tested by 
sinking a 6-foot well. The axis of the 
culvert was thereupon shifted, parallel with 
itself, a distance of 125 feet, and was 
located upon the top of one of the two 
rocky cliffs which once, no doubt, formed 
the banks of the ancient stream. This 
change involved also a shifting of the 
alignment of the road some 250 feet up- 
stream. The rock, however, fails under 
one of the four wing-walls, and this portion 
was constructed upon a foundation of tim- 
ber and concrete resting upon the blue 
clay. During the two years that have 
elapsed since construction, no perceptible 
settlement of this portion has taken place. 
The work was under the direction of Paul 
S. King, the chief engineer of ‘the new line, 
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AT a recent meeting of the Western 
Society of Engineers, Mr. Charles V. Wes- 
ton read a very interesting and instructive 
paper describing the construction of atun- 
nel designed by Mr. Samuel G. Artingstall, 
and carried under the Chicagoriver for the 
West Chicago street-railroad. This tunnel, 
which, with its approaches, is a little over 
1500 feet long, passes under the river near 
Van Buren street. The depth ofthe river 
is about twenty feet. Inorderto avoid ac- 
cidents to passengers, such as have occur- 
red in the narrow tunnels of some of the 
earlier lines, this tunnel was given what 
otherwise would have been an excessive 
width, allowing about 5 feet clear space 
between the car-bodies and the wall of the 
tunnel, and over 4 feet between two pass- 
ing car-bodies. 

The portion immediately under the river 
was constructed in two coffer-dams, oc- 
cupying respectively and successively the 
western and eastern channels of the river, 
one channel of course being always left 
open. 

The original plans involved the under- 
pinning of the foundations of several 
buildings under which the tunnel passed, 
but, as the contractors were given the 


option of removing these buildings and - 


rebuilding them after the completion of the 
tunnel, they chose the latter alternative, be- 
lieving it to be the cheaper and the less 
dangerous. 

To protect the tunnel from leakage 
through its roof and side-walls, an asphalt 
mortar composed of Trinidad asphalt and 
gypsum was used in the outer courses of 
the brickwork. 


Now that the opponents of the scheme 
for a miscalled “boulevard,” to extend 
from the new Broad-street station of the 
Pennsylvania railroad northwestwardly to 
the southern extremity of Fairmount Park, 
in Philadelphia, have secured its defeat 
through a veto by the mayor of the ordi- 
nance passed by city councils ordering its 
construction,—a veto based chiefly upon 
the far more urgent necessity of many 
other matters, prominent among which 
was a radical improvement of the water- 
supply,—the Philadelphians are beginning 


to look for signs of action leading to the 
introduction of these more urgent im- 
provements. The Citizens’ Municipal 
Association’s Committee on water-supply 
and sanitation, at arecent meeting, ordered 
that a communication be transmitted to 
councils, endorsing the plan of water-supply 
extension proposed by Director Windrim, 
of the department of public works, 
which plan had already received the ap- 
proval of the mayor. This plan involves 
the impounding of the waters of the 
Perkiomen and Tohickon creeks, afiluents 
of the Schuylkill and Delaware rivers 
respectively, and the construction of an 
aqueduct about twenty-eight miles long, 
to conduct those waters to existing reser- 
voirs within the city limits,—notably the 
East Park reservoir, which is much the 
largest and one of the most recently 
constructed of the city reservoirs, and the 
large high-level Queen Lane reservoir, now 
nearing completion. The cost of the work 
is estimated at about $9,000,000 and councils 
are asked for an immediate appropriation 
of $4,000,000, in order that a portion of the 
work may immediately be put under con- 
tract. 

The supply here contemplated will be 
supplementary to that now derived from 
the Schuylkill river, and it is argued that 
the diversion of the Perkiomen into the 
aqueduct need not materially diminish the 
available flow of the Schuylkill, inasmuch 
as the storage reservoir will be supplied 
chiefly by the storm-water flow, most of 
which might be expected to flow past the 
city’s pumps, unutilized in any case. The 
impounding of the waters of the Perkiomen 
was proposed by Chief Engineer H. P. M. 
Birkinbine as far back as 1865, and the 
project has been periodically before the 
public ever since. It has of course received 
careful study, and a measure of approval, 
from the various boards of experts who 
have from time to time investigated the 
subject of the city’s water-supply. A 
powerful argument in favor of this plan is 
the claim that it may, when occasion and 
opportunity arise, be made the nucleus of 
a more far-reaching scheme by which water 
may be taken from the upper Lehigh and 
Delaware rivers, which, no doubt, will 
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ultimately be required. In the meantime, 
the city is endeavoring to keep pace with 
the growing demands of the population by 
increasing its pumpage capacity. To this 
end, two new vertical triple-expansion 
pumps, to raise 30,000,000 gallons daily 
: each, are now being erected at the Spring 
Garden works. These are the largest 
' works in the city’s plant, containing nine 
pumps which embrace a very wide variety 
of design, aud which lift in all about 150,- 
000,000 gallons daily, or more than all 
. the other works combined. The two new 
pumps will be the largest in the city service. 

The objection urged against the Perki- 
omen plan at the citizens’ meeting by a 
gentleman who is very familiar with the 
stream, that in dry weather its visible 
flow is practically #27, is met by the fact 
that, with its water-shed of more than 200 
square miles and an annual rainfall of over 
forty inches, it must furnish a very con- 
siderable available supply, whether that 
supply be visible or not, and that a dam, 
sunk to a proper depth, will bring the 
major part of that supply into its reser- 
voir. It is estimated that the Perkiomen 
and Tohickon together will furnish more 
than 200,000,000 gallons daily, or a little 
more than the present pumpage. The 
fact that this enormous quantity is con- 
sumed, or in some way or ways dis- 
posed of, by a population of say 1,200,- 
000, indicates that there is a fine opening 
in Philadelphia for the  meter-man. 
Whether a reliable meter exists or not, the 
fact that the water one uses and wastes 
passes through a machine which adds to 
his bill every spoonful consumed, must 
certainly tend to the prevention of waste. 
If it had no other result than to stop the 
indiscriminate washing of sidewalks and 
marble facings, by which the Philadelphia 
housewife has excited the risibles of the 
whole country, it might be well worth the 
| cost, as a mere matter of personal con- 
venience. 


In this Department of the Magazine for 
) August, considerable space was devoted to 
a study of the reports of the city engineer 
and the water-works department of the 
city of Boston, and we are now in receipt 
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of the report of a joint board appointed by 
the legislature and composed of the board 
of metropolitan park commissioners and 
the now justly famous Massachusetts state 
board of health. The duty of this board 
was to “investigate the sanitary condition 
and prepare plans for the improvement of 
the beds, shores, and waters of the Charles 
river, between Charles-river bridge and 
the Waltham line on Charles river, and for 
the removal of any nuisances therefrom.” 
Mr. F. P. Stearns was appointed engineer 
ot the board, and its report embraces one 
from that gentleman. The board finds 
that the increase of pollu.ion of the river 
has driven away the better class of dwell- 
ings which formerly lined its banks, and 
has caused them to be replaced by manu- 
facturing establishments and by the dwell- 
ings of those who are not in a position to 
be over-scrupulous about the character of 
their surroundings. Even in its lower 
reaches, where it passes through the fash- 
ionable Back Bay district and where its 
waters receive the purifying effects of great 
volumes of salt-water brought in by the 
flood-tide,—“‘even here the river has 
ceased to be a welcome neighbor, except 
so far as the views of the distant hills to 
the north and west are enhanced by the 
water in the not too near foreground, a 
foreground consisting of a poorly-kept 
alley-way behind a line of unsightly sheds 
and stables situated at the rear of the lots 
on the north side of Beacon street; a rude 
stone wall, upon which grow tufts of sea- 
weed and unsightly grasses, holding, as 
sponges do, the floating putrescible mate- 
rials that come in contact with them; and, 
at the base of the wall, at low tide, a muddy 
expanse of many acres, marred by rubbish 
of every description.” 

It has been generally believed that the 
steady increase of malaria in the Charles 
valley was closely related to the increase 
in the pollution of the stream, but a care- 
ful sanitary survey of the district by Dr. 
Robert W. Greenleaf fails to show clearly 
the existence of any such relation. The 
cases of malarial fever discovered in the 
district were satisfactorily accounted for 
by the existence of local conditions inde- 
pendent of the state of the river, or by the 
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exposure of the victims to malarial influ- 
ences in other regions. 

The board believes that the dredging of 
the exposed flats and the continuation 
throughout the entire stretch of a substan- 
tial and handsome embankment like that 
constructed by the city at Charlesbank 
would be too expensive a remedy and that 
the rising and falling of the tide would 
soon cover the walls with offensive growths 
such as already disfigure those at Charles- 
bank. The board therefore recommends 
rather the construction of adam near the 
lower end of the stretch in question, and 
the maintenance of the level, in the basin 
thus formed, at a nearly constant eleva- 
tion about seven-and-a-half feet above 
ordinary low tide, or two-and-a-half feet 
below ordinary high tide. This will per- 
mit the utilization of the sea-water to 
counteract the fouling of the fresh-water 
stream, and will at the same time give am- 
ple opportunity of wasting any excess of 
Stream-flow at low tide. The dam isto be 
provided with a lock, of sufficient size to 
pass the largest vessels that navigate the 
river, but for small boats it is proposed to 
provide a run-way, like those used at the 
weirs on the Thames, or some other con- 
venient means of passing thedam. The 
dam is designed with a width of too feet, 
and will thus provide a foundation for an- 
other roadway between Boston and East 
Cambridge. The cost of the dam is esti- 
mated by Mr. Stearns at $660,000, and the 
basin formed by it will contain 3,300,000,- 
ooo gallons of water, which will be re- 
placed, with the average flow of the river, 
once in fifteen days, and, with the mini- 
mum and méximum flows, in eighty-two 
days and in one week respectively. The area 
drained by the river above the proposed 
dam supports a population of 321,000, 

It has been persistently urged that the 
damming of the streams entering the har- 
bor must exert upon the currents in the 
harbor an effect prejudicial to the harbor 
itself, and this view is sustained by the re- 
port of a board appointed in 1859 by the 


United States government at the request 
of the Boston city government. This 
board reported that the upper harbor of 
Boston could not, in its opinion, afford to 
lose another cubic yard of tide-water. The 
present board, nevertheless, holds that the 
construction of the proposed dam cannot 
possibly exert any unfavorable effects upon 
the harbor. The Boston report is em- 
bellished with a number of handsome 
photographic views showing the beautiful 
character of that portion of the city of 
Hamburg which surrounds the Alster ba- 
sins, as indicating what might be expected 
to follow upon the creation of similar ba- 
sins upon the Charles. 


TRULY a remarkable state of things must 
have existed at the mining town of Iron- 
wood, Mich., according to a paper pre- 
sented by Mr. E. A. Rudiger at a recent 
meeting of the Western Society of Engi- 
neers. An investigation, following an out- 
break of typhoid fever in the town, devel- 
oped the fact that carcasses of dead animals 
had been deposited upon the banks of a 
small stream, which, after draining a por- 
tion of the town, discharged into the river 
a short distance above the intake of the 
water-works. The startling feature of the 
matter is the fact that the carcasses were so 
placed by order of a member of the board 
of aldermen and committee on health, and 
it was perhaps but just retribution that this 
public guardian himself died of the fever. 


THE North-river bridge project has been 
meeting with opposition at the hands of the 
chamber of commerce of New York. This 
body objects to that feature of the design 
which places the piers beyond the pier- 
lines on both sides of the river, arguing 
that the presence of the piers would be in 
the way of large tows and would interfere 
with the passage of ice in winter. The 
chamber proposes a bridge of 3200 feet 
clearspan and500 feet clear height, and sub- 
mits a letter from Engineer Roebling en- 
dorsing its practicability. 
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Conducted by Henry Harrison Suplee. 


HE present complication between 
China and Japan is being watched 
with more than usual interest by civilized 
nations, and especially by the members of 
the engineering profession, because it bids 
fair to furnish a practical demonstration of 
the real merits of the appliances of mod- 
ern warfare. Both China and Japan are 
equipped with vessels, guns, and weapons 
of all sorts from the leading makers of 
Europe, and Japan at least has men well 
trained in Europe and America in the use 
of all these engines of war. At the same 
time, most of these expensive pieces of 
fighting machinery cannot be said to be 
far beyond the experimental stage, and in- 
deed many of them, so far as operation is 
concerned, exist merely on paper. Of 
course it is not the fault of the inventor 
that a new military appliance does not re- 
ceive an immediate test in actual warfare, 
when no two nations are accommodating 
enough to give him a convenient war to 
exploit his latest killing device; but now 
that two so-called barbarous peoples have 
been so good as to invest millions in pur- 
chasing these things and are proceeding 
to put them to actual use, the scientific 
world is agog to see how the things will 
really work, 

The writer remembers, as one of the last- 
ing incidents in the once popular children’s 
tale of the ‘ Swiss Family Robinson,” the 
fact that the thoughtful father kept a 
monkey upon which he tried every new 
plant found in the wonderful island upon 
which the family had been cast away. If 
the monkey was not poisoned by the ex- 
perimental test the article was presumed 
to be safe for the rest of the family to eat. 
The monkey thus served as the object 
of many interesting experiments in the 
properties of plants, but sometimes it was 
rather hard on the monkey. In the present 
crisis the belligerent nations appear to be 
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willing to play the part of “ monkey” for 
the rest of the world, and it might be in 
order for the rest of the “ civilized” world 
to wait the result for awhile and see how 
the new weapons work. The only objec- 
tion which may be urged against such a 
course is the possibility that the makers of 
the weapons may themselves be drawn 
into the fight, when, of course, it would 
never do for them to find themselves less 
expert with the tools of their own invent- 
ing than the experienced customers to 
whom they have sold them. 


THE very successful speed trial of the 
new triple-screw cruiser A/zuneapoli’s was 
briefly referred to in these columns last 
month, and the result is one in which the 
navy department and the nation may well 
feel a pardonable degree of pride. Of 
course the usual amount of discussion 
about the well-worn subject of speed 
premiums is now in order and, indeed, the 
daily press has already again settled the 
matter to its own proprietary satisfaction. 
As a matter of fact, however, the whole 
question of speeds is practically a compar- 
ative one, and as usual, when there is 
serious difference of opinion upon a sub- 
ject, the comparisons are not always made 
upon the same basis. We have heard 
much about the Col/uméza being able to 
catch the Parés, or overhaul the Lucanza, 
and, doubtless, if either steamer should be 
accommodating enough to give the crack 
cruiser a Chance to try speeds the triple 
screws might show greater fleetness than 
the twin propellers of the ocean liner. It 
must not be forgotten, however, that the 
four hours’ run upon which the record of 
the cruiser is made is accompanied with 
all the advantages which belong to a trial 
in the hands of the builders, and all that 
picked coal, clean bottom, reduced top- 
hamper, and general high-pressure on al! 
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individuals to “ push things”’cando. Just 
what the crack liners would do under such 
favorable conditions no man knows, but 
until the cruiser has equalled the record of 
the merchantman in crossing the Atlantic 
at top speed, with commercial coal, with 
engines running twenty-four hours a day 
for six consecutive days, and with the ev- 
ery-day firing which accompanies commer- 
cial service,—not until then will it be in 
order tosay whether the cruiser would catch 
the merchantman, or the merchantman 
show her stern for a brief period to the 
record-breaking man-of-war! 


THE method adopted by the steamship 
companies for testing their vessels is one 
which, while perhaps rather more trying to 
the builders, appears likely to give results 
of more permanent value to the owners of 
the vessel. An ocean liner often remains 
in the hands of the builders until she has 
made several trips across the Atlantic, and 
it is only after everything has been demon- 
strated to be in first-class order, and all 
speed requirements fully met under ordi- 
nary operative conditions, that the ship is 
finally accepted and turned over to her 
owners. While of course it is not to be ex- 
pected that the builders of a war-ship 
should stand the expense of a cruise, just 
to see whether or not everything is all 
right, yet it does seem as if the large sums 
paid out as premiums would be better ex- 
pended if used in paying for a trial cruise 
of moderate length, during which time the 
vessel should still be “in the hands of the 
builders” while under critical inspection 
of government engineers. A speed made 
under such conditions, while perhaps not 
so great as that made under the present 
“‘spurt ’’ system, would be one which the 
government could reasonably expect to be 
repeated whenever occasion should de- 
mand, while it is not too much to say that 
no one has the slightest idea that the 
record speed will ever again be made in 
actual service. When an ocean liner al- 
ready holds the record she usually makes 
efforts to break her own record, but if this 
sort of an attempt has ever been made by 
any of our crack cruisers we have yet to 
hear of it. 


COMMENT was made in these columns 
several months ago, in discussing some 
points connected with the work of the 
bank and vault commission of the govern- 
ment, that the use of electric power by 
burglars might radically change the meth- 
ods of attack, and the propriety of investi- 
gating this matter was suggested. It now 
appears that the work of the commission 
is to be supplemented by practical investi- 
gation of this matter, and the result will be 
awaited with interest. If electric power 
can be successfully applied for such pur- 
poses of destruction it may also be utilized 
for far more laudable service. It has long 
been held by the writer that, if all the 
money which has been spent in sporadic 
and disconnected Arctic explorations, for 
instance, had been applied to continuous 
and progressive gradual advances, each 
station being made permanent and serving 
as a base for the next season’s progress, 
we should have wrested the secret of the 
pole from its ice-walled fortress long ago. 
An exploring party tied to headquarters, 
so to speak, by a string over which light, 
heat, and power could be sent on, could 
make most substantial advances, and could 
scarcely come to permanent grief if in con- 
stant communication with its base of sup- 
plies. In like manner not only Arctic ex- 
plorations but all sorts of attacks upon 
nature can be vastly aided by the applica- 
tion of either stored or transmitted power, 
and the whole subject of the exploration 
of the yet almost unknown portions of the 
world assumes a new aspect. In Lord 
Lytton’s fanciful romance, ‘“ The Coming 
Race,” the tremendous progress of the peo- 
ple there described is said to be mainly due 
to the possession ofa mysterious and port- 
able form of stored energy which he 
named “ vril,” but it may be that its pos- 
session will be found merely in the appli- 
cation of means already within our hands, 
and the consequences of which at the 
present time can only be left to the imag- 
ination. 


THE utilization of natural forces as 
sources of motive power has been much 
discussed and is constantly attracting 
more and more attention. Niagara is al- 
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ready passing into engineering history, 
and now the project for controlling the 
power of the tremendous northern current 
which sweeps down through the Irish 
channel is being seriously considered, the 
principal engineering feature in the plan 
consisting in the artificial contraction of 
the channel at the Mull of Cantyre, in or- 
der to obtain the necessary velocity. The 
whole question of the utilization of nat- 
ural forces depends mainly upon the com- 
pleteness of the solution of methods of 
long-distance transmission, and, these once 
perfected and losses reduced within prac- 
tical limits, the rest will readily and 
promptly follow. Winds, tides, ocean cur- 
rents, natural sources of heat, or differ- 
ences of temperature even between widely- 
separated points,—all these and many 
others contain potentialities as yet scarcely 
appearing in the dreams of man, but they 
may be no further from realization than 
was the telegraph a hundred years ago, 
the telephone twenty years ago, or the 
flying machine—to-morrow ? 


THE subject of dimensioning drawings, 
concerning which we made some remarks 
several months ago, is being discussed to 
some extent in another direction, namely, 
as to the extent to which inches should be 
used before changing the notation to feet. 
There is no fixed practice in this respect, 
some drawing-otlices expressing all dimen- 
sions in inches up to 36 inches, and then 
in feet and inches; others going as high as 
48 inches ; and still others no higher than 
24 inches. There are various arguments 
for‘all these practices, but the best argu- 
ment is that which best stands the test of 
daily use, and it certainly seems desirable 
to avoid the use of more than one unit 
whenever possible, unless loss of clearness 
is likely to result. In many cases the inch 
. is used as a unit for still larger dimensions, 
In speaking of bicycle-wheels, for in- 
stance, no one would think of referring to 
a 54-inch wheel as 4 feet 6 inches in diam- 
eter, while with pulleys also the inch is 
used as far as conveniently practicable. 

The metric system has yielded to this 
desire for simplicity to a.large extent, and 
drawings made in that system are con- 
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stantly seen with even large dimensions 
expressed in millimeters only, notwith- 
standing the provision of the centimeterand 
decimeter for the decimal multiples. The 
ease with which the introduction of the 
decimal point renders the transformation 
of units possible in the metric system of 
course makes this a very simple matter of 
choice, but, at the same time, there is 
much less liability to error by avoiding the 
use of two units, and the difference be- 
tweeen 4’ 2” and 42” is not so great but 
that errors are apt to occur when the fig- 
ures are hastily made and as hastily read. 
It is certainly unwise to base any practice 
upon either the yard or the 2-foot rule, as 
the yard never had any place in the ma- 
chine-shop or drawing-room, and the 
2-foot rule is a carpenter’s tool, and, in these 
days of accurate shop-work, is now nearly 
or altogether superseded by the steel scale, 
the micrometer caliper, or the more ac- 
curate gages of modern practice. Uni- 
formity in practice is certainly desirable, 
but at least let the inch be used as high 
as four feet. In the writer’s opinion 72 
inches is to be preferred to 6 feet and can 
be written in less space than the latter, 
when the notation “ ft.” is used, as indeed 
it always should be, if immunity from errors 
of confusion is to be insured. 


MENTION has been made in these columns 
already more than once of the value of 
graphical methods of solving both mathe- 
matical and mechanical problems, but the 
subject is one which will bear constant at- 
tention, and no apology is needed for fre- 
quent discussions. It is not uncommon 
to hear men say that graphical diagrams 
will do very well for approximate results, 
but that the superior accuracy of calcula- 
tions gives them marked superiority. It 
is doubtless true that results can be ob- 
tained by analytical methods to a far 
greater degree of refinement than is pos- 
sible by the use of scale and dividers, but 
the sense of accuracy which is pleased with 
results carried out to the sixth decimal 
place is sometimes marred by the discov- 
ery that some important element in the 
calculation has been omitted, or, as is 
often the case, that it is impossible to use 
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the results thus laboriously obtained to a 
greater degree of precision than, say the 
second decimal place, and that the work 
which has been expended is unavailable. 

As a matter of fact the graphical pro- 
cesses will give results which are nearly 
always as precise as any of the subse- 
quent uses which are to be made of the 
values thus obtained, and it is of little use, 
for instance, to determine dimensions 
which, when obtained, are to be laid out 
on a drawing, toa closer value than can be 
read from a scale or marked with a pen- 
cil, so that for such purposes the same 
system is equally reliable for the one or 
for the other. At the same time, it is 
possible to use graphical methods to in- 
vestigate subjects which are only solvable 
analytically by most tedious labor and 
that too by those who have kept them- 
selves expert in this branch of work by 
close study and constant practice. The 
true end of mechanical engineering is the 
production of the completed and opera- 
tive machine, and this itself is a drawing, 
executed in steel and iron, and the sym- 
bols which are but as a means to this end 
need never be more precise than their final 
outcome in any case. 


AMONG the graphical methods which 
may be found most useful, apart from the 
well-known statical problems, may be 
cited the use of curves for the determina- 
tion of a large number of values, for tabu- 
lating or transforming, for instance. By 
calculating a limited number of values 
and erecting these as ordinates a curve 
may be drawn from which all the inter- 
mediate values may be measured in a few 
moments and with an accuracy which is 
limited only by the scale of the diagram 
and the skill of the operator. In like 
manner many equations may be solved 
graphically by drawing the curve which 
‘includes the given conditions and obtain- 
ing the roots directly by measurement, 
when, if still greater precision is required, 
the substitution of these values will enable 
a first analytical approximation to be ob- 
tained with an ample degree of precision. 
A little experience will often suggest the 
best method to apply in any particular 
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instance, and the growing increase in the 
use of such methods is ample evidence of 
the appreciation which is being given them 
by practical engineers. 


AMONG the various branches of applied 
mechanism, the subject of lock-construc- 
tion is one which has scarcely had the at- 
tention which its importance demands in 
technical literature. A fine lock is a piece 
of mechanism which requires for its con- 
struction not only the exercise of the high- 
est degree of ingenuity, but also demands 
the best mechanical skill available in the 
domain of mechanical engineering. Nearly 
every other article of machine-construc- 
tion is made for use only,—although of 
course everything has also to bear its 
share of abuse,—but a lock is made for 
the very purpose of standing ill treatment 
and is really only fully doing its work 
when it is resisting the efforts of some 
one to injure or force it. 

As Reuleaux has well remarked of this 
branch of mechanism, “locks, in spite of 
their universal use and of the high order 
of inventive talent devoted to them, have 
had no analyticaltreatment, but have been 
relegated to the domain of technology 
rather by accident than otherwise.” They 
undoubtedly belong where he has prop- 
erly placed them, among the higher classes 
of ratchet-gearing, the combinations often 
reaching the second and third order even 
in ordinary locks, while the elaborate 
dial-locks, timelocks, and automatic de- 
vices reach into much higher orders of 
mechanism. 

Probably one reason why this branch has 
received so little technical attention lies in 
the fact that, like watchmaking, the art of 
locksmithing was for a long time in the 
hands of isolated artisans, each adhering to 
his own traditions and holding aloof from 
his fellows. As this state of things passed 
away, the same close control of the subject 
continued with the larger manufacturers 
until the present time finds it undergoing 
the transformation into a product of the 
same scientific application of mechanical 
principles which has already controlled 
nearly every other branch of mechanical 
manufacture. To-day a lock is designed 
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with the same care and with the same full- 
ness of detailed drawings as is a lathe or a 
steam-engine, and the strength of its parts 
proportioned not only to meet the opera- 
tive forces but also the destructive efforts 
of the enemy. The mathematical princi- 
ples of permutation and combination are 
carefully applied in order to obtain, with 
the greatest simplicity, the greatest num- 
ber of key changes, while the theory and 
practice of masterkeying presents some of 
the most beautiful problems which the 
science of mechanism has to offer. Some 
day this branch of mechanism will demand 
atreatise worthy of its importance and the 
information at present contained in trade 
catalogues, note-books, and human memory 
will be placed upon record in a manner 
comparable with that of other and no more 
important mechanical subjects. 


Mr. EckKLeEyY B, COXE, in his admirable 
presidential address at the Montreal meet- 
ing of the American Society of Mechanical 
Engineers, brought out a point in engi- 
neering education which has been too often 
overlooked. In the demand to-day for 
specialists, the importance of a _ broad 
fundamental training is too often over- 
looked, and, in consequence, a specialist 
often finds that some unforeseen change in 
practice, brought about perhaps by some 
new invention or method, renders his spe- 
cial knowledge nearly valueless, from acom- 
mercial point of view. When, however, an 
engineer really possesses, in the sense of 
owning, a knowledge of the fundamental 
principles upon which every branch of his 
profession is based, he may devote himself 
to the practice of any special portion of its 
wide field without feeling himself at the 
mercy of any sudden change in practice or 
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method. There is an anecdote told of a 
schoolboy who, when asked if he knew 
Greek and Latin, answered that he could 
hardly say that he 4zew them, but could 
say that he wasaware of them. It is more 
than likely that many specialists in engi- 
neering are scarcely more than aware of the 
practice of any but their own limited branch 
of the profession, and it is such specialists 
who are first to feel the force of sudden 
changes and upheavals. 


A USE of high-pressure water, primarily 
introduced for purposes of motive power 
only, has been found in some of the cities 
in England where this system has been in- 
troduced, which was hardly considered in 
its full value at first. By using a jet of 
high-pressure water from the power mains 
as an induction jet in an ejector pump, a 
powerful stream for fire-extinction is avail- 
ble almost anywhere where connections can 
be made. Double-injector hydrants con- 
necting the high-pressure supply with the 
main water-pipe supply, have been fur- 
nished both in Manchester and in Hull, as 
well as in London, and in many cases have 
rendered good service with but moderate 
use of the high-pressure water. This 
system is decidedly more practical than 
that which has been discussed in the United 
States, namely, that of providing sufficient 
moderately high-pressure water supply for 
direct use; and the entire subject of fire- 
protection by some more scientific method 
than the present medieval system of horses, 
men, dogs, and general pandemonium, in 
order to get a machine of limited capacity 
and still more limited efficiency some- 
where in the neighborhood of the fire, is a 
consummation which is most devoutly to 
be wished. 
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The Situation in Peru. 


I N the Magazine for July I was both sur- 

prised and pained to see a communica- 
tion signed “ N. J. S.” on the subject, why 
is not Peru entered and developed by 
Americans? Your correspondent declares 
that “Catholicism is the answer,” and 
then he insinuates that Catholicism is not 
Christianity. 

I presume that if your correspondent is 
an engineer he will admit that it is the 
business of an engineer to deal with hard, 
cold facts, and not with theories born of 
prejudice; and to draw conclusions from 
a long series of observations taken from 
different points of view, and not pass snap 
judgment on such a question from obser- 
vations to be made in “ less than an hour” 
in the cityof Lima. Again, let a man ap- 
proach the natives of Lima or any other 
city with the feeling that they are socially, 
politically, and morally beneath him, that 
they are a deluded, priest-ridden commun- 
ity, and it is no wonder that they fail to 
appreciate him or bow down to his superior 
intelligence and make him a bosom friend. 

The fact is that Lima is a well-laid-out 
city, having the oldest university in Amer- 
ica, together with numerous schools, char- 
itable institutions, and a public library. In 
a population of about 200,000 there are 
seventy churches,—certainly not a very 
priest-ridden showing. The high price of 
labor has hitherto prevented any efforts at 
manufacturing on a large scale being per- 
manently successful. Chinese coolies are 
imported under contract for all railroad 
construction and other heavy work. Of 
course Lima is not New York or Boston, 
and a stranger speaking a foreign tongue 
naturally has an up-hill time of it in get- 
ting along with the natives. The country 
is just. recovering from the effects of the 
war with Chile, and this, together with the 
general instability of the government in 
South American republics, causes outside 
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capital to be very slow in making invest- 
ments. The fact that among other public 
works the railway was constructed over 
the Andes with its numerous switchbacks, 
tunnels, and bridges, on one of the most 
elevated and most difficult locations in the 
world, would indicate that spectacular re- 
ligion is not the principal business of the 
country, as your correspondent would have 
us believe. Also the fact that at the port of 
Callao over 2000 vessels arrive and depart 
annually, doing an annual business of over 
$30,000,000, would seem to point the same 
way. 

An author who evidently took in the 
whole situation gives his conclusions as 
follows: 

We have no reason to believe that more than 
one acre in a hundred of maritime Peru will ever 
be available for the sustenance of mankind. The 
country has two advantages—its mines of the 
precious metals and a temperate and delightful 
climate. It can never be rich in the proper 
sense of the term, Or make much progress in the 
improvements which depend upon a dense pop- 
ulation. It has no navigable rivers, and nature 
has deprived it of the means of forming good 
roads. There are indeed few countries in the 
world whose natural advantages have been so 
much overrated as Peru; and it requires little 
sagacity to discover that its future career cannot 
correspond with its past celebrity. The dis- 
tricts east of the Andes, which have a hot cli- 
mate accompanied with a rich soil, will ulti- 
mately be the most valuable part of the country. 

While we all admit that this Yankee 
nation of ours contains the greatest “ hus- 
tlers” in the world, yet, since we have 
copied the Australian ballot and the Swiss 
referendum and the Norwegian liquor-law, 
we may possibly discover something wor- 
thy of imitation in Peru, where they are 
not given up wholly to the worship of the 
almighty dollar, and where the worship of 
God is the rule rather than the exception, 
which we fear is the tendency in our own 
country. j. 
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No Obstacle in Peru. 

UNDER the caption “ The Obstacle in 
Peru,” there appeared in this department of 
the July ENGINEERING MAGAZINE suchan 
unjust arraignment of the relation existing 
between the church of Peru and the civil 
life of the republic that | mustclaim in the 
name of truth a little space to set the mat- 
ter right. Certainly the church of Peru 
contains little to excite the devotion or re- 
spect of intelligent men or women. It is 
tyrannical to the poor and humble, craven 
to the rich and powerful, and altogether a 
rotten mass of depravity. Its clergy are, 
with rare exceptions, drunken debauchees ; 
its religious orders are also grossly im- 
moral,—notoriously and publicly so. But 
nothing in all this horrible condition mili- 
tates against the Protestant foreigner. So 
far is it from being true that “ Religion is 
the supreme concern, and all business af- 
fairs are mere side-shows that get along 
the best way they can,” the church has an 
exceedingly lax hold on any but the very 
ignorant. Even religious processions are 
prohibited on the streets of the capital, 
and the “feast days” of the church are 
simply excuses among all classes for frol- 
icking and drunkenness. This vice and not 
the church keeps the carpenter from his 
work on Monday and interferes with the 
continuity of labor. But this result is the 
fault of the employer of labor as well as 
of his journeyman. 

I have lived eight years in Peru, in con- 
stant charge of public works, and have at 
times had 1700 men employed, Peruvians 
and Chileans, all Catholics of the Spanish 
church. Even my immediate assistants 
have been of the same faith, and yet I have 
never experienced the difficulty your cor- 
respondent complains of. Indeed, the 
South Americans asa rule are less devoted 
to their church than were the Irish nav- 
vies of forty years ago in these United 
States. The educated men of Peru are 
agnostics, as are all the class in Spanish 
America, The church is a civil institution 
of the country, of which the officers, its 
clergy, are, like many other politicians, cor- 
rupt leeches fattening on the public blood. 
They are rarely admitted to good society, 
being generally recognized as unfit asso- 


ciates for the families of self-respecting 
husbands and fathers; but the ceremonies 
of the church invest with a certain dignity 
the bestowing of names on children, the 
solemnizing of marriage, and the final 
burial of the dead. 

Beyond these affairs, not one man in a 
hundred ever troubles the church on other 
than patriotic occasions, when a mass of 
gloria or reguiem is to be celebrated. 

Americans and Englishmen are doing as. 
well in Peru as they deserve to. They are 
admitted to as good society as they are al- 
lowed to enter at home. But, unhappily, 
the country has been visited by a multi- 
tude of American adventurers, whose 
ability in poker and whiskey obscures any 
other virtue they may happen to possess. 


ALFRED F, SEARS, 
New York, August 4, 1894. 


A Correction and a Protest. 

THE article of Mr. H. Guillaume, “Busi- 
ness Opportunities in Peru,” in your 
June issue, conveys a mistaken impres- 
sion as to the extension of the Central 
railroad. The distances and heights of 
the principal stations are as follows : 


Stations, 

47:1 ose Bartolome... ... 4.059 4 

» 
Serre . Galera tunnel.......15,665.2 


I cannot close these remarks without a 
protest against the article “ The Obstacle 
in Peru,” in the July number, by N. J.S., 
of Frankfort, Ky. Your correspondent 
was probably “ plumped down in a balloon 
in Lima,” and plumped up again, without 
time to form an opinion. I would appeal 
to the testimony of such persons as Messrs. 
Virgil P. Vogue, O. F. Nichols, Leffert L. 
Buck, Maxwell,and many, many others who 
have lived and worked in Peru for years, 
and who would be utterly surprised at the 
fancy picture drawn by N. J. S. (probably 
from stories of the Peru of Pizarro of the 
sixteenth century). E.C, ZEGARRA, C. E. 

Piura, Peru,S. A., July, 1894. 

[Nore.—In view of the opposition which 
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the communication referred to has aroused, 
it becomes proper to say that N. J.S.is a 
professional gentlemen of the highest 
standing, well known to us, who spent sev- 
eral years in South America, and has 
since kept in touch with Peruvian and 
Chilean affairs through friends and ac- 
quaintances there,among them Americans 
closely identified with the business inter- 
ests of Peru.—THE EDITOR. | 
Photography of Working Drawings. 
ON page 590 of the Magazine for July 
appears a note in regard to the reduction 
of working drawings by photography. I[ 
have found this method very convenient 
and have carried it still further by having 
a retracing made from the reduced print. 
On this are placed the figures and other 
data in such size as to be conveniently 
read, and prints from these in most cases, 
can serve all the uses of the larger blue- 
prints. By judicious choice of scales, the 
essential points of several drawings can be 
incorporated in one 8’ x 10” print, which is 
readily enclosed in an ordinary business 
envelop, yet contains sufficient matter for 
the assembly of machines, lay-out of foun- 
dations, or general information. The ex- 
pense of the reduction is small, as the 
draughtsman can trace without lay-out 


everything except title and figures, and 

the fact that I am supplying several hun- 

dred of them per month in place of larger 

drawings is sufficient evidence of their 

practical value. F. G. PRATT. 
Schenectady, N. Y., July 16, 1804. 


Weight of Sand and Cement. 

IN an article on cement and cement- 
testing in the Magazine for June, the 
weight of sand is said to be less than of 
cement of equal quantity by measure. By 
actual trial at the laboratory here we find 
the weight of a cubic foot of loose ce- 
ment: 


57-4 | 
73.2 \ Portland 
Dyckerhoff..... .... -76.5 | Cements. 


Average........68.8 


Asan average of a number of experi- 
ments we find when sand and cement are 
taken loose as in laboratory testing, ce- 
ment weighs 65 per cent. of weight of 
equal quantity of sand by measure. That 
is, 5 of sand to 1 of cement by weight is 
equivalent to 3.25 of sand to 1 of cement 
by measure, and 3 of sand to 1 of cement 
by weight is practically 2 to 1 by measure. 

JAMES D. M’KEE. 

Waterworks Extension, St. Louis, Mo., June 2, 1894. 
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Tue Practica ManaceMent or Dynamos ann Mo- 
tors, By Francis KB. Crocker, Professor of Electri- 
cal Engineering, Columbia College, and Schuy- 
ler S. Wheeler. D. Sc., Electrical Expert ot the 
Board of Electrical Control, New York City. With 
a special chapter by Horatio A, Foster. Second 
Edition, revised and enlarged. New York: D 
Van Nostrand Co, [Cloth. 8vo. 205 p. $1.] 


“T° HEcontents of the first edition of this 

book appeared first as a serial in the 
Electrical Engineer during 1891-92, its ob- 
ject being to give simple directions for the 
practical use and management of dynamos 
and motors. In the preface to that edition 
the authors stated that it was the design 
that the book should be simply the ground- 
work of a larger and more elaborate treat- 
ment of the same subject. How well this 
first edition met an already-created want 
was evidenced by its exhaustion in less 
than a year, and the present volume is the 
fulfilment of the promise then made. In 
this we find many additions which have 
largely increased the value of an already- 
valuable work. The chief of these are in 
the chapter on examination and testing of 
machines and the special instructions for 
handling the Thomson-Houston, Brush, 
and other arc-light machines, 

The first of these additions has made 
the chapter on examination and testing so 
full as to entitle it to a department by 
itself and it now appears as Part II. The 
latter additions, which coveraclass of ma- 
chines not treated in the first edition, con- 
stitute Part IV. 

This work is an eminently practical one 
on an eminently practical subject, and, as it 
is intended more especially for those who 
are not versed in electro-technics, has been 
couched in simple terms which all may 
understand. 

Messrs. Crocker and Wheeler, aside from 
their responsible professional work, are 
also engaged in the extensive manufacture 
of motors, but they are regarded by the 
profession no less highly for their scien- 
tific achievements than for their work in 


the more practical line of manufacture 
into which they have brought to bear in a 
most practical way the teachings of ad- 
vanced science. They therefore speak with 
an authority upon all subjects of which 
they write, which is recognized by every 
one, and their book would need no better 
introduction to the public than the weight 
of their own names. It has, however, had 
the further introduction of a first edition 
which has given it a prestige that even 
their personal reputations could not give. 

Mr. Horatio A. Foster, who adds the 
chapter on the Thomson-Houston arc-dy- 
namo, is also specially qualified to write 
on his subject. Mr. Foster, while con- 
nected with the Thomson- Houston Co., de- 
voted his time exclusively to the study 
of the diseases and remedies of this pecu- 
liar though well-known machine, so that 
he is to-day probably the best authority 
on its management in this country. 

With such sponsors it is not a surprise 
that the book is what it is, viz., by long 
odds the best that has thus far been pub- 
lished on the practical management of dy- 
namos and motors. Part I is strictly ele- 
mentary in character and deals with 
general principles at first, followed by 
chapters giving instructions on selecting 
dynamos and motors, circuits and wind- 
ings, installing and belting machines, 
wiring and connections, and starting dyna- 
mos. Chapter VII is an extremely prac- 
tical one, dealing with the various ways of 
switching dynamos of the different kinds 
into circuit. This chapter is fully illus- 
trated with cuts which assist the text so 
that the reader cannot fail to understand 
the instructions given. 

Not only are the direct-current machines 
—short,series,and compound—here treated, 
but also alternating-current machines. 
Chapter VIII is devoted toa description 
of the different types of motc.s and the 
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precautions necessary in starting the same. 
Chapter IX gives general directions for 
running dynamos and motors and as to 
personal safety and chapter X, which 
closes Part I, is devoted to precautions to 
be observed in stopping the machines. 

Part II, which is devoted to “ exam- 
ination, measurement, and testing,” gives 
in seven short chapters full instructions 
suitable for the dynamo-tender as to 
what to measure and how to measure it, 
together with brief descriptions of the 
instruments needed, with diagrams show- 
ing the proper connections when in use. 
This is the least satisfactory part of the 
book and necessarily so on account of the 
utter impossibility of compressing within 
34 pages a treatise on electrical testing. 
The subject is admirably handled, how- 
ever, considering the limitations in space 
which the authors have imposed upon 
themselves, but we would like to see in 
the next edition more space given to this 
subject. 

Part III, on the localization and remedy 
of troubles in dynamos and motors, will 
undoubtedly be more widely appreciated 
than any other, as it appeals directly to 
those who are in trouble and who, when 
perplexed as to the cause ofa difficulty, 
have no one to go to to ask instructions, 
or who must act immediately. It is not 
intended that these instructions, which are 
sometimes somewhat empirical, shall sup- 
plant, but rather that they shall supplement, 
a more intimate knowledge of dynamo- 
electric machinery. They are written, 
however, more particularly for the layman, 
but serve nevertheless as a ready reference 
for those better posted. The style is there- 
fore that of the household medical book 
rather than that of the medical treatise. 
For instance, under “sparking at the 
commutator” we find fourteen separate 
causes—marked I cause, 2 cause, 3 cause, 
etc. Under each cause comes symptom, 
with a description by which the cause may 
be recognized, and this is followed by 
remedy, which gives simple instructions 
how the difficulty may be rectified. 

There are eleven chapters in Part III, 
each of which is devoted to a different 
class of troubles, such as the one just re- 


ferred to, heating of armature, motor stops 
or fails to start, dynamo fails to generate 
etc. 

Part IV is devoted to dynamos and 
motors reqiring special directions and 
comprises: Chapter XXIX, Thomson- 
Houston arc-dynamo-— setting up; Chap- 
ter XXX, the same—troubles and rem- 
edies; Chapter XXXI, Brush arc-dy- 
namo; Chapter XXXII, Fort Wayne, 
Sperry and Excelsior arc-dynamos; and 
Chapter XXXIII, arc-motors. 

It will thus be seen that the scope indi- 
cated by the title is quite fully carried out 
in the text, and, it may be further said, most 
admirably carried out. It has seldom 
been our pleasure to give a book the un- 
qualified endorsement that we can and do 
give this one, and we heartily wish that 
this little brochure could be placed in 
every dynamo-tender’s and motorman’s 
hands, both on account of the assistance 
it would be to them and on account of the 
saving it would effect in wear and tear to 
the machinery through the increased in- 
telligence with which it would be handled. 

NELSON W. PERRY. 


Les Travaux Pusiics eT Les MINES DANS LES TRADI- 
tions et les Superstitions de tous les Pays. By Paul 
Sébillot, Ancien Chef du Cabinet. du Personnel et 
du Secrétariat au Ministére des Travaux Publics. 
Paris: J. Rothschild. 

IN these depressing days, when work for 
the engineer is at a premium, a work deal- 
ing, as this does, with the romantic side of 
engineering may well find acceptance. 
The author lays before his readers a 
wealth of information and of illustration 
arguing a vast deal of patient and pains- 
taking labor, and forming, together, a vol- 
ume of exceptional interest. 

Devoting his first chapter to common 
roads, in treating of which he reproduces 
some excellent old prints of ancient Ro- 
man highways, the author passes on tothe 
subject about which tradition and super- 
stition seem to have chiefly exercised them- 
selves : that of bridges. One is tempted to 
believe that St. Peter could hardly have 
had more churches than the devil has had 
bridges. It is curious how little origin- 
ality is sometimes displayed by the fram- 
ers of tradition. The old story in which 
the devil comes to the assistance of the 
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engineer distracted by the difficulties of 
the location of his bridge, offers his assist- 
ance, generally on condition of having for 
his own the first person who crosses the 
bridge, and then, like a gentleman, carries 
out his part of the contract by seeing the 
engineer through and the bridge com- 
pleted, while the engineer, with an impu- 
dence that ought to shame the other party 
to the contract, puts him off with a dog 
or acat,—this story seems to have done 
service in connection with each one of the 
innumerable ‘devil's scattered 
over Europe, the despair of the traveler 
desirous of visiting the veritable devil's 
bridge. 

In this chapter the author shows excel- 
lent sketches ofthe Pont de Veille-Brioude, 
the Pont de Ceret, and the Ponts du Diable 
in Catalonia, over the Reuss, and at Lanza, 
but seems to have overlooked the great 
bridge which once spanned the Adda at 
Trezzo, in Italy, with its single arch, said 
to have had a span of some 250 feet, the 
remains of which are still standing. 

As a matter of recent history, though it 
may not have been a case of superstition, 
the author mentions that at the laying of 
the corner-stone of the bridge over the 
Seine at Conflans, in i890, in presence ot 
M. Yves Guyot, minister of public works, 
it was discovered at the last moment that 
none of the assistants had about him a 
coin bearing the date of that year, and 
some delay was submitted to while search 
was made in the neighborhood for the de- 
sired article. 

A practical point for the pile-driver is 
the belief attributed to the Japanese, that, 
if a pile be placed with its narrow end 
downward, the sprites inhabiting it, re- 
senting the inversion, will take flight and 
the pile will at once decay. 

- If the steam railroad had been a growth 
of the middle ages, it would no doubt have 
given rise to a scheme of tradition and 
superstition, compared with which those 
that cluster about the bridge might hide 
their diminished heads. As it is, that 
comparatively modern invention forms the 
subject rather for caricature. 

Under canals and lakes, as well as under 
mines, the divining rod, as might be ex- 


bridges 
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pected in a work of this sort, plays a promi- 
nent part, and a number of excellent old 
cuts are reproduced, showing various 
methods of holding this uncanny instru- 
ment. 

Our author, however, does not confine 
himself to the romance of engineering. 
Under the head of “ harbors” is shown an 
interesting cut illustrating an ancient 
method of dredging. A grapple is placed 
in the stream, a little way out from shore, 
and connected with the shore by a rope, 
a few turns of which are taken around an 
upright pole which is stayed at the top 
by guys. The workmen then, turning the 
pole by means of horizontal levers, drag 
the grapple in toward shore, the grapple 
bringing with it the dredged material. 

Under “mines,” also, is shown an old 
cut from de Bry’s * Voyages,” illustrating 
the interior of a mine at Potosi, and par- 
ticularly the leathern ladders in two parts 
or sides,—one for ascending and the other 
for descending. 

Among the most interesting of the 413 
excellent illustrations which alone would 
suffice to render this work one of unusual 
interest, is a series of views, reproduced 
from a print of the eighteenth century, 
showing the slate-quarries at Fumay. 
These are taken from the national library 
and have never before been published. 

In addition to the cuts referred to there 
are given three colored plates and eight 
plates showing reproductions of medals. 
Both in its illustrations and in its press- 
work the book is a marvel of excellence. 


New Roaps ano Roap-Laws tn THE Unirep 
By Roy Stone, Vice-President National League for 
Good Roads and United States Special Agent and 
Engineer for Road Inquiry, Department of Agri- 
culture. New York: Van Nostrand (Cloth. r2mo, 
iv-166 pp. $1.50.] 

THE general interest which has been 

a vakened in the United States within the 

past few years in the subject of highway 

improvement is beginning to beara con- 
siderable amount of fruit, both legislative 
and literary, and, what is even more to the 
purpose, work is actually in progress in 
some parts of the country under auspices 
which promise well for the future of this 
great national reform. Although not much 


can be said for either the literary or tech- 
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nical merit of the present treatise—and in 
fact it makes no pretensions to either— 
it nevertheless contains, in convenient and 
accessible form, a large amount of infor- 
mation which would otherwise have to be 
tediously sought for in scattered reports 
and ephemeral publications, The work 
comprises a compilation of extracts from 
these and other sources, giving a fairly 
complete account of the progress which 
has hitherto been mate in road-improve- 
ment in different parts of the country, and 
a summary of road legislation, actual and 
prospective, in the various states. New 
Jersey and Massachusetts apparently have 
taken the initiative in this important 
matter, effective state aid being furnished 
in both cases, though under widely differ- 
ent provisions. In New Jersey work must 
be undertaken by the county authorities 
upon receipt of a petition of the owners 
of two-thirds the property fronting on the 
road, covering not less than one mile in 
length. One-third of the cost is defrayed 
by the state, one-tenth by the abutting 
owners, and the balance by the county and 
town. This law has been found to work 
admirably in practice, and an increasing 
length of roadway is being built under its 
provisions with each succeeding year. In 
Massachusetts the new roads are being 
built by the state under the supervision 
of the engineers of the state highway com- 
mission, the initiative being required to 
be taken, either by the county-commis- 
sioners or by the selectmen of a town, by 
petition to the commission. Upon the 
approval of the commission, not more 
than ten miles of state road may be built 
under petition in each county in each 
year, but the governor and council may 
in their discretion authorize this amount 
to be exceeded. One-fourth of the total 
amount expended in any county must be 
repaid to the state by that county within 
six years. According to advices received 
since the publication of this work more 
than 100 miles of improved road are to 
be constructed in Massachusetts before 
the close of the present year. Some of 
the best highways in the country, con- 
sidering the small amount of money ex- 
pended upon them (less than $1000 per 


mile), have been built in New York State 
under the provisions of the existing 
county-road law. It is pertinent, how- 
ever, to remark that in this instance the 
supervisor appears to have been an en- 
gineer and not a hack politician. This 
book is handsomely illustrated with half- 
tone engravings, showing conspicuous 
examples both of good and bad roads, 
together with a number of working- 
drawings, illustrating modes of road-con- 
struction referred to in the text. 
FRANKLIN L. POPE, 


PopucarR Lectures ann Appresses. By Str 
Thomson (Baron Kelvin), P. R.S., LL.D. D.C. L., 
Professor of Natural Pnilosophy in the University 
of Glasgow, and Fellow of St. Peter's College, 
Cambridge. Volume I!l—Geology and General 
Physics. London and New York: Macmillan, 
(Cloth. 8vo. 592 p. $2] 

THIs is the last of three volumes, the 
first and third having preceded this in 
the order named. It consists of a com- 
pilation of the author’s various papers re- 
lating to geological subjects and of lectures 
and addresses given by him between 1866 
and the end of 1893, which were not in- 
cluded in Volumes [and III. While it thus 
contains nothing new, the many admirers 
of Lord Kelvin—and they are legion, for 
he is everywhere admitted to be the world’s 
greatest living philosopher—will be glad 
to have these papers in handy form for 
reference and perusal. In treating of a 
work like this, criticism would be out of 
place and the reviewer will have done his 
work if he conveys to the mind of the 
reader a correct idea of the scope of the 
book. This can be best done by repeat- 
ing the table of contents: 

Polar Ice-Caps and their Influence in Changing 
Sea-Levels; On the Rate of a Clock or Chro- 
nometer as Influenced by the Mode of Suspen- 
sion ; On a New Astronomical Clock ; On Beats 
of Imperfect Harmonies ; On the Origin and 
Transformation of Motive Power; On the 
Sources of Energy in Nature Available to Man 
for the Production of Mechanical Effect ; On the 
Dissipation of Energy; the Bangor Labora- 
tories ; Presidential Addresses ; Address Deliv- 
ered on the Occasion of the Unveiling of Joule’s 
Statue in Manchester Town Hall, December 7, 
1893 ; Isoperimetrical Problems ; Protection of 
Vegetation from Cold; The Doctrine of Uni- 
formity in Geology Briefly Refuted ; Appendix 
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—Estimate of Present Annual Loss of Heat 
from the Earth ; On Geological Time ; Appen- 
dix—On the Observatories and Calculations Re- 
quired to find the Tidal 
Earth's Rotation; On Geological Dynamics— 
Part I, Reply to Professor Huxley’s Address to 
the Geological Society of London, February 19, 
1869. Part II, On Total 
Amount of Plutonic Energy. Part III, Note 
on the Meteoric Theory of the Sun’s Heat; 


Retardation of the 


the Origin and 


Presidential Address to the British Association, 
Edinburgh, 1871; Presidential Address to the 
Society of Telegraph Engineers, 1874 ; Review 
of Evidence Kegarding the Physical Condition 
of the Earth ; Geological Climate; The Inter- 
nal Condition of the Earth as to Temperature, 
Fluidity and Rigidity. 

This catalogue of important papers can- 
not fail to be of interest, in some of its 
numbers at least, to a large circle of read- 
ers, and they will find the text clear and 
heavily leaded, so as to be read without 
physical fatigue. The three volumes of 
which this is the second is the last addition 
to the “ Nature Series.” 


By Appison C, Rano. 
The Republic Press. 


Tue Uses of Compressep Arr, 
Illustrated. New York: 
(Cloth. 12mo. 134 p. 
EVEN those who have closely watched 

the wonderful development of compressed- 

air systems will be surprised at the array 
of successful and important utilizations 
described by Mr. Rand. A simple enum- 
eration of these uses would make a long 
list, but among the more prominent ones 
described are those of tunneling and min- 
ing by power drills, working and drilling 
in caissons, tapping iron-furnaces, the air- 
lift pumping system, air-brakes, operation 
of railway switches and signals, air-loco- 
motives, street-cars, unloading cars, cranes, 
cutters and riveters, portable air-tools, 
synchronous clocks, coal-mining machines, 
torpedo-guns, locomotive-tor- 
pedoes, transportation tubes, aérating fuel 
(petroleum, etc.), aérating water, refining 
asphalt, increasing the brilliancy of lamps, 
mixing nitroglycerin, pumping acids, etc., 
conveyance of sewage, raising sunken 
vessels, ice-making and _ refrigerating, 
pneumatic tires, general transmission of 
power, and so on, not forgetting the novel 
air-brush for painting large surfaces, which 


air-guns, 
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attracted so much attention during the 
preparatory stages of the World’s Fair 
buildings. Mr. Rand presents the subject 
in an attractive, popular way. The book 
is attractively gotten up, with numerous 
and striking photo-engravings. 


Practical INsTRUCTIONS IN QUANTITATIVE ASSAYING 
with the Blowpipe. Containing also readily ap- 
plied Qualitative Blowpipe Tests. For the Pros- 
pector, Miner, and Assayer, and for use in Col- 
1eges. By E, L, Fletcher, U. S.A. New York: 
John Wiley & Sons, [Cloth, 12mo, 142 p.] 

MORE can be accomplished with the 
blowpipe in the quantitative way than is 
generally supposed ; and, while there are 
thousands who understand the use of the 
blowpipe for making qualitative determi- 
nations, there are few who appreciate its 
capacity for quantitative assaying. <A 
practical, simple, and cheap work like this 
is something that has long been in de- 
mand. The author introduces some new 
methods, which he recommends as more 
certain than those usually taught. By his 
system a large quantity of ore is operated 
upon, so that the outcome does not de- 
pend so much upon the skill, or want of 
skill, of the assayer. Wet methods are 
omitted. As the author justly says, they 
to a great extent destroy some of the 
distinguishing merits of the blowpipe— 
its quickness and simplicity. 

Tue Money or tHe Uvireo States. By Maurice G. 
Muhleman, Cashier United States Sub-Treasury, 
New York: The Safety Valve. (Pamphlet. 70 p.J 

THIS work contains an account of the 
money of the United States, which will be 
found a valuable compendium to those who 
have occasion to post themselves (1) upon 
legislative history of the various coins the 
and currencies of our country; (2) the 
volume of money annually from 1873, the 
year in which the coinage system was re- 
organized, to 1893; and (3) the leading 
propositions submitted in congress and 
elsewhere for the solution of the currency 
problem. 


A Srupy or TH# Money Question, By HuGo Bitcram. 
New York: Humboldt Publishing Co. 


THE author of this little book is a wide 
reader on economic subjects, and a close 
reasoner. He enjoys the distinction, too, 
among the men clamorous for more money. 
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of not believing in the vagaries of fiat 
money and other heresies of his school. 
When claiming the expediency of federal 
control over all the issues of money he has 
the good sense, also, to place it among the 
police- or commerce-regulating powers of 
the government. As to his theory, he 
seems to propose merely that all issues of 
money shall be convertible, not upon de- 
mand, but upon a time-limit protected by 
insurance, thereby creating a larger vol- 
ume of what he calls credit-money. Well, 
this might work, too, but of what use 
would it be? We have more money now 
than we know how to use. Say that thereare 
20,000,000 persons in the United States,— 
which there are not,—on weekly wages or 
salaries to be paid every Saturday night. 
Say, also, that the average income of these 
persons is $3 a day, which it is not again, 
and it would take $360,000,000 for use each 
Saturday. But all this money returns to 
the banks again during the week follow- 
ing through the various channels of com- 
merce and might be used fifty-two times in 
a year for the same purpose. As to the 
money passing between merchants, or be- 
tween merchants and manufacturers, it is 
only used, as every one knows, in the 
settlement of balances. This method of 
estimating, and not foolish estimates on 
per capita circulation, is the way to find 
the amount of money needed. It is a 
merely mechanical question. England 
does a much larger commercial business 
than France with only about one-third the 
money that France uses. 

We do not need more money, but we 
do need a more flexible currency, better 
protected in the machinery for its distri- 
bution. When depression comes, money 
begins to flow away from the extremities 
and to seek the financial centers, and panic 
finally develops a clear case of congestion. 
But no increase in the amount of federal 
currency would check this tendency. The 
remedy must be found in decentralization, 
inthe local power of issuing money se- 
cured on local property. Hence the de- 
mand for the repeal of the state-bank tax, 
caused by the prevailing financial dis- 
asters. 

WILLIAM NELSON BLACK, 
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NEW BOOKS OF THE MONTH. 


Practical Electrics. =A universal handy-book 
on every-day electrical matters. New York: 


Spon & Chamberlain. [Cloth. 8vo. 3-135 p. 
75 cents. | 

Preston, T.—The Theory of Heat. New 
York: Macmillan. [Cloth. 8vo. 719 p. 
$5.50, net. | 

Revill, Alfred. =American Plumbing. For 


master plumbers, architects, builders, appren- 
tices, and house-holders. A complete com- 
pendium of practical plumbing, from  solder- 
making to high class open work. Illustrated. 
New York: Excelsior Publishing House. 
[Cloth. 12mo, 255 p. $2.] 

Rigg, Arthur. =A Practical Treatise on the 
Steam-Engine. Illustrated. Second edition. 
New York: Spon & Chamberlain. [Cloth. 
24 = 379p. $10.) 

Rigg, A., avd Garvie, J.—Modern Guns and 
Smokeless Powder. Influence of modern ex- 
plosives upon modern guns. New York: Spon 
& Chamberlain, [Paper. 8vo. 83 p. $2.] 


Rosewater, frank. =A Romance of Utopia. A 
solution of the labor problem. Omaha, Neb. 
[Paper. 8vo. 268 p. 50 cents.] 

Salomons, Sir David. =Electric Light Install- 
ations. Vol. [l1—Apparatus: a practical hand- 
book. Seventh edition. Illustrated. New 
York: Van Nostrand. [Cloth. 12mo. 16-318 p. 
$2.25.] 

Schaffle, A.=The Theory and Policy of Labor 
Protection. Edited by A. C. Morant. New 
York: Scribner. (Cloth. 12mo. 252p. $1.] 

Seligman, Edwin R. A.= Progressive Taxation 
in Theory and Practice. Baltimore, Md.: Amer- 
ican Economic Association. Paper. 8vo, 222 p. 
$1.] 

Sheffield, O. H.=Improvement of the Road 
System of Georgia. (Bulletin No. 3, Office of 
Road Inquiry, United States Department of 
Agriculture.) Washington : Government Print- 
ing Office. [Paper. 8vo. 31 p. no price.] 


Stone, Roy.=New Roads and Road Laws in 
the United States. New York: Van Nostrand. 
[Cloth. 12mo. 7-166p. $1.50.] 

Thompson, Langdon S.=Educational and 
Industrial System of Drawing. Illustrated. 
Boston: D. C. Heath & Co. [Seven series. 
Paper. 8vo. 25 to 60 cents, each.] 


Waring, George E., Jr.= Modern Methods of 
Sewage Disposal for Towns, Public Institutions 
and Isolated Houses. New York: Van Nos- 
trand. [Cloth. 12mo, 6-252p. $2.] 


Webb, Sidney Beatrice. =The History of 
Trade-Unionism. New York: Longmans, 
Green & Co. [Cloth. 8vo. 16-558 p. $5.] 

World’s Columbian Exposition. =Official Il- 
lustrated Publication. Art and Architecture, in 
Thirty Parts, by William Walton. Philadelphia : 
George Barrie. [Folio, $1 per part. ] 

Young, Francis Chilton, edifor.=Electrical 
Apparatus for Amateurs. New York: Ward, 
Locke, & Bowden, Limited. [Cloth. 8vo. 
104 p. 40 cents. ] 
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NEW TRADE CATALOGUES. 


Any of these catalogues free on application to 
the manufacturer. 


The Dayton Globe Iron Works Co., Dayton. 
Ohio. = Power-Transmitting Machinery. 105-iv, 
p. [Contains in addition to the price-lists and 
illustrations, rules for calculating size and speed 
of pulleys, descriptive tables of gearing, journal- 
boxes, hangers, etc. It bears evidence of care 
in compilation, and will prove of value to those 
interested. } 

Farrel Foundry and Machine Company, An- 
sonia, Conn.=Ore- and Rock-Crushing Ma- 
chinery. 34p. [Illustrationsand descriptive mat- 
ter of ore- and stone-crushers, crushing-rolls, 
mortar-mills, together with sectional views of 
ore-crushing and washing plants concisely de- 
scribed. 

H. W. Caldwell & Son Company, Chicago. = 
Elevating, Conveying and Power-Transmitting 
Machinery. 186 p. [An exhaustive publication 
descriptive of specialties made. } 

Gifford Brothers, Hudson, N. Y.=Founders 
and Machinists. yo p. [Contains in concise form 
description and price-lists of couplings, shaft- 
ings, friction clutches, etc., also tables and rules 
for determining horse-power of pulleys and en- 
gines. 

J. S. Mundy, Newark, N. J.=Hoisting, 
Bridge-Erecting, Pile-Driving, Logging and 
Mining Engines, etc. 72 p. [A carefully pre- 
pared catalogue setting forth the merits of the 
products of this well-known firm. ] 

Westinghouse Electric and Manufacturing 
Company, Pittsburgh.=The Wurts Non Arcing 
Railway Lightning Arrester, with practical hints 
on means for protection against lightning. 45 p. 
{A brief description of the discovery of non- 
arcing metal, together with a statement of the 
fundamental principles underlying its applica- 
tion. The hints contained are timely and prac- 
tical, and aside from its value, the publication 
is a typographical gem. ] 

Interior Conduit and Insulation Company, 
New York.=Lundell Dynamos and Motors. 
24 p. [Description of the Lundell dynamos and 
motors, with rules for their installation and use. | 


The Cincinnati Corrugating Co., Cincinnati. 
=Corrugated roofing, corrugated lath, metallic 
weather boards, etc. 63 p. [Full description 
of the various products of the company with 
instructions as to use and rules for estimating 
quantities. ] 

Jenkins Brothers, New York.=Trade cata- 
logue of valves, packing, etc. 68 p. [Contains 
full descriptions with price-lists, tables of dimen- 
sions, 

A. Weiskittel & Son, Baltimore, Md.=Fire 
King Gas Stoves and Ranges, 51 p. [De- 
scriptive of gas stoves and ranges, with an argu- 
ment for the use of gas as fuel.] 


Jarecki Manufacturing Company, Limited, 
Erie, Pa.=Malleable Cast Iron Fittings, Valves, 
Cocks, etc. 300 p. [Comprehensive descrip- 
tive catalogue of products manufactured, care- 
fully compiled and indexed. ] 


Knowles Steam Pump Works, New York.= 
Power Pumps for Paper and Pulp Mills. 31 p. 
[A special publication descriptive of machinery 
for paper-manufacturers. ] 

The Westinghouse Air-Brake Co., Pittsburgh. 
=The Westinghouse Automatic Air-Brake. 78 
p. [Modern brake appliances fully described, 
with copious illustrations. A handsome trade 
publication designed mainly for use of railway 
employés who have occasion to order air-brake 
supplies. ] 

Smith & Anthony Company, Boston, Mass. 
=Sanitas Plumbing Appliances. 64 p. [Com- 
plete and handsome catalogue of plumbing ap- 
pliances, valuable to those interested. | 

American Fuel Economizer and Engineering 
Company, New York.=Heating and Purifying 
Feed Water. 37 p. [Descriptions of fuel econ- 
omizers, with suggestions for their care and ar- 
rangement ; also useful data for engineers and 
steam-users. 

H. E. Olbrich, Cedar Falls, Ia.=Replogle’s 
Electric Regulators. 15 p. [General descrip- 
tion of electric regulators for water-power 
users. 

The Hornberger Electric Manufacturing Com- 
pany, Elkhart, Ind.=The Elkhart Transformer, 
Tooth Type. 

American Saw Company, Trenton, N. J.= 
Saws and Saw-makers’ Tools. 35 p. [Full de- 
ol of various articles in the sawmakers’ 
line. 

C. M. Kemp Manufacturing Company, Bal- 
timore, Md.=The Climax Gas Machine and 
Gas Mixer. 48 p. [Descriptive of Gas-ma- 
chines, mixers, and kindred apparatus. ] 

Miamisburg Electric Company, Miamisburg, 
Ohio.=Imperial dry battery and Burnley Car- 
tridge Battery. 

Henry Maurer & Son, New York. = Fire-Proof 
Building Materials. [Fully descriptive of ma- 
terials, with illustrations of prominent buildings 
constructed. | 

Kansas City Metal Roofing and Corrugating 
Company, Kansas City, Mo.=Corrugated Iron, 
Metal Shingles, etc. 32 p. 

Rumsey & Co., Limited, Seneca Falls, N. Y. 
=Hydraulic and Pumping Machinery. 171 p. 
[Forty-ninth edition. Comprehensive publica- 
tion containing descriptions of various hand and 
power pumps, hydraulic machinery, etc., manu- 
factured. 

American Tube Works Company, Boston, 
Mass.=Brass Pipe. 32 p. [Of special inter- 
est to builders and plumbers. | 

Rue Manufacturing Company, Philadelphia. 
=Injectors, Ejectors, and other Jet Appa- 
ratus. 16p.° [Descriptive price-lists of bouler- 
washing and testing apparatus, injectors, steam- 
valves, and kindred appliances. ] 

Gisholt Machine Company, Madison, Wis.= 
Modern Turret Lathe Practice. May edition ; 
issued monthly. [Contains description of turret 
lathe machine work which will prove of interest 
to those concerned. } 

[ For additional catalogues see ‘Improved Ma- 
chinery,” page 28 b,] 
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A CATALOGUE OF LEADING ARTICLES PUBLISHED CURRENTLY IN THE TECHNICAL JOURNAL 
OF THE UNITED STATES AND GREAT BRITAIN. 


HIS publication has been aptly described as ‘‘ the greatest step that has been taken in recent 
years towards systematizing work ” for the engineer, the architect, the electrician, the railway 
manager, and the business man. The list of publications regularly indexed will show that it 

covers a world-wide range of the best technical literature, and all the articles are so conveniently 
classified under general headings that within a few minutes an active man can learn of everything 
that has been published during the month in relation to his special lines of investigation. In short, 
it is to the practical man just what Poole’s celebrated index to periodicals has long been to the literary 
worker, but with this essential difference,—namely, that in addition to indicating just where leading 
articles have been published, we undertake to supply copies of the articles themselves. The unparalleled 
convenience and economy of this double service can readily be appreciated. 


In ordering articles from us, care should be taken to give the number, not the titlealone. The price of 
a single article is 15 cents, excepting those indicated by an asterisk (*), 30 cents, and by a dagger (+), 45 
eents—according to the price of the publication quoted. Allorders must be accompanied by cash or stamps. 

To avoid frequent remittances and to cheapen the cost of articles to those who order largely, we sell 
coupons at the rate of 15 cents each, or 15 for $2, 40 for $5, and 100 for $12.50. Each coupon is receivable in 
exchange for one 15-cent article ; those marked * require two coupons, and those marked ¢ require three 
coupons. This system is strongly commended. The coupons need only a trial to demonstrate their great 
convenience and economy of time and money. 

{In the body of the index only the initials of the journals quoted are given, and these can be readily 
identified by the following list of periodicals. Other abbreviations are: [l=Illustrated. w=words.] 


THE AMERICAN PRESS. 


Arena. m. $5 peryear. Boston. Calif. Architect. m. $38. San Franetsco. 
AA...... American Architect. w. $6. Boston. (Can A.. Canadian Architect. m. $2. Toronto. 


AnAA..Annals of Am. Academy of Political and cep... Carpentry and Building. m. $1. New York. 
Social Science. b-m. $6. Philadelphia. CE...... Colliery Engineer. m. $2. Scranton, Pa. 


AAn.... American Analyst. f, $1. New York, CEN... Canadian Elec. News. m. $1. Toronto. 
AAr.... American Artisan. w. $2. Chicago. ( Eng....Canadian Engineer. m. $1. Montreal. 


AS&B....Architecture and Building. w. $6. N.Y. on......, Chautauquan. m. $2. Meadville, Pa. 
ABD....Architect, Builder and Decorator. m. $2. QM......Century Magazine. m. $4. New York. 


Minneapolis, Cos.... ..Cosmopolitan. m. $1.50. New York. 
ACJ....Am.Chem. Journal. b-m. $4. Baltimore. pg... Domestic Engineering. m. $2. Chicago. 


AERJ.Am. Eng. and Railroad Journal. m,.$3.N.Y, ed Electrical Age. w. $3. New Yori. 

Am. Geologist. m. $3.50. Minneapolis. Electrical Engineering. m. $1. Chicago. 
AGLJ..Am. Gas Light Journal. w. $3. New York. & £ N Y..Electrical Engineer. w. $3. New York. 
AH......Annals of Hygiene. m. $2. Phila. EI.......Electrical Industries. m. $3. Chicago. 


AJ Phar.Am. Journal of Pharmacy. m. $3. Phila gy...... Engineering Mechanics. m. $2. Phila. 
AJRA..Jour. R’y. Appliances, m. $2. New York. xf Mag ...Engineering Magazine. m. $3. New York. 
A®...... American Machinist. w. $3. NewYork. gM J....Eng. and Mining Journal. w. $5. N.Y. 
AM&IW.Am. Man. and Iron World. $4. Pittsburg. gNn...... Engineering News. w. $5. New York. 
Am S8....American Shipbuilder. w. $2. New York. Eng...... Engineer. s-m. $2. New York. 

A&N J..Army and Navy Journal. w. $6. New York. EN Y....Electricity. w. $2.50. New York. 
A&NR..Army and Navy Register. w. $3. Wash’ton. ER...... Engineering Record. w. $5. New York. 


yy are .Architectural Record. q. $1. New York. ERNY..Electrical Review. w.$3. New York. 

A Rev....Architectural Review. 8-q. $5. Boston. E&R....Elec.and Railroading. m. $1. Boston. 
AS.....AgeofSteel. w. $3. St. Louis. ESWP...Proe. Eng. So. of W.Pa. m. $7. Pittsburg. 
|) ere Brick Builder. m. $2.50. Boston. We Wrikcccs Electrical World. w. $3. New York. 

[| i: Boston Commonwealth. w. $2.50. Boston, F....... Forum. m. $3. New York. 
BGS....Bul. Am. Geog. Soe. g. $5. New York. La) eee The Foundry. m. $1. Detroit. 


BIS.....Bul. Am. Iron and St. Asso. w. $4. Phila. FW......Fireand Water. w. $3. New York. 

BJ C....Boston Jour. of Commerce. w. $3. Boston. G&F....Garden and Forest. w. $4. New York. 
Bi& W...Builder and Woodworker. m. $3. N.Y. G@GM...Goldthwaite’s Geograp. Mag. m. $2. N.Y. 
C.........Compass. m. $1. New York. @icxcei Good Roads. m. $2. New York. 
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Inland Architect. m. $5. Chicago. 
.._ Inventive Age. $1. Washington. 
..Iron Age. w. $4.50. New York. 
..[ron Ind. Gazette. m. $1.50. Buffalo. 
...India Rubber World. m. $3. New York. 
Industry. m. $2. San Francisco. 
..Iron Trade Review. w. $3. Cleveland, 
ee Journal of Architecture. m. $2. Phila. 
.Jour. Am, Chem. So. m. $5. Easton. 
. Jour. Assoe, Eng. Soc. m. $3. Chicago. 
.. Jour, Am, Soe. Naval Engineers. qr. $5. 
Washington. 
SPT... Jour. Franklin Institute. m $5. Phila 
JMSI..Jour. Milit. Service In. b-m, $4. NewYork. 
J NE W.Jour.N.E Waterw. As. qg. $2. New London. 
JPE..... Jour. Polit. Economy. gq. $3. Chicago. 
JUSA..Jour. U.S. Artillery. $2.50. Ft. Monroe. 
LE...... Locomotive Engineering. m. $2. N. Y. 
L Mag...Lippincott’s Magazine. m. $8. Phila. 
M &B...Manufacturer and Builder. m. $1.50. N.Y. 
M®&EI...Mech. and Electrician. w. $2. St. Louis. 


Met W...Metal Worker. w. $2. N. Y. 
MG......Manufacturer’s Gazette. w. $3. Boston, 
ae Milling. m. $2. Chicago. 

Sin... Minerals. m. $1. N. Y. 

Min. R...The Mining Review. w. $2. Denver, 
MIT....Mining Industry. w. $3. Denver. 


— | Mechanical News. 8-m. $1.50. New York. 
M R......Manufacturer’s Record. w. $4. Baltimore. 
MRC...Marine Review. w. $2. Cleveland, O. 

M Rec....The Marine Record. w. $2. Cleveland. 
MSP... Min. and Set. Press. w. $3. San Francisco. 
MSBR....Mining and Sci. Review. w. $2. Denver. 
NAR...North American Review. m. $5. N. Y. 
ee wanes National Builder. m. $3. Chicago. 

NC B...Nationa! Car Builder. m. $2. New York. 
NPR...Nat. Popular Review. m. $2.50. Chicago. 


Nowest. Architect. m. $3. Minneapolis. 
OPDR..Oil, Paint and Drug Reporter. w. $6. N.Y. 
Paving. m. $2. Indianapolis. 

Progressive Age. 8-m. $3. New York, 


PEC P.Proed. Engineer’s Club. q. $2. Phila. 


Power-Steam. m. $1. N. Y. 
PSM....Popular Science Monthly. m. $5. N.Y. 
See Railway Age. w. $4. Chicago. 
RC J..,..Railroad Car Journal. m. $1. New York. 


M....Railway Engineering and Mechanics. 
m. $1. Chicago. 
.. Railroad Gazette. w. $4.20. N. Y. 
_ Roller Mill. m. $2. Buffalo, N. Y. 
..«Review of Reviews. m. $2.50. New York. 
ae Railway Review. w. $2. Chicago. 


R& T...Roofer and Tinner. m. $1. N. Y. 

R’y N....Railway News. m. $2. New York. 
Stone. $2. Chicago. 

re Southern Architect. m. $2. Atlanta 
Sanitarian. m. $4. Brooklyn. 

Science. w. $3.50. New York. 

SecA ....Scientific American. w. $3. New York. 
Se AS...Scientific Am. Supplement. w. $5. N.Y. 
Se M....Scribner’s Magazine. m. $3. New York. 
Stationary Engineer. w. $2. Chicaco. 
Sc Q..... Scientific Quarterly. q. $2. Golden, Cal 
eee Seaboard. w. $2. New York. 


i re Social Economist. m. $2. New York. 


8 JE....Sibley Jour. of Eng. m. $2. Ithaca, N. Y. 
Scientific Machinist.s-m.$1.50. Cleveland,O. 
Sou. Lumberman. s-m. $2. Nashville. 
SM Q....S8chool of Mines Quarterly. $2. N.Y. 


SREN..St. R’y. Elec. News. m. $2. Minneapolis. 
Pi coves Sanitary Plumber. s-m. $1. New York. 


SRG....Street Railway Gazette. w. $3. Chicago 
S RJ....Street Railway Journal. m. $4. New Y: rk 
SRN. ..Street Railway News. w. $3. New York. 
SRR.. .Street Railway Review. m. $2. Chicago 


eee Safety Valve. m. $1. New York. 
ee Tradesman, a-m. $2. Chattanooga, Tenn. 
TATEE.Trans. Am. Ins. Elec. Eng. m. $5. N ¥ 
TCE....Trans. Am. Soc. Civil Eng. m. $10. N. Y. 
Li, ore Technology Quarterly. $3. Boston. 

TrA ME.Trans, Am. Ins. of Mining Eng. N. Y. 

T WA,..Trans. of the Wis. Acad. Madison. 

Western Electrician. w. $3. Chicago 
WGR.. Water and Gas Review. m. $1. New York. 


THE FOREIGN PRESS. 


London. 


The Architect. w. 26s. 
AMS.. Aust. Mining Standard. w. 30s. Sydney. 
APR...Aus: Pastoralists’ Rev. m. 208. Sydney. 


BA... .The British Architect. w. 238. 8d. London, 
C G.. ..Colliery Guardian. w. 27s. 6d. London. 
ore Contemporary Review. m. $4.50. London. 
CTJ....Chem. Trade Jour. w. 128. 6d. Manchester. 
ee Engineering. w. 36s. London. 
EEL....Electrical Engineer. w. 198. 6d. London. 
er Engineers’ Gazette. m. 88. London. 
Electricity. w. 7s. 6d. London 


El.. .....Electrician. w. 248. London. 
EngL... Engineer. w. 368. London. 


a Electrical Plant. m. 68. London. 

E Rev....Engineering Review. m. 7s. London. 
ERL..... Electrical Review. w. 218. 8d. London. 
Fortnightly Review. m. $4.50. London. 


GE M...Gas Engrs’ Mag. m. 68. 6d. Birmingham, 


@W......Gas World. w. 138. London. 

Industries and Iron. w. £1. London. 

K&8.....Iron and Steel Trades’ Jour. w. 258, 
London. 

TOB....d Carpenter and Builder, w. 88. 8d. London 


ITCR... Iron and Coal Review. w. 308. 4d. London. 


| Indian Engineering. w. 18 Rs. Calcutta. 

Invention. w. 11s. London. 

fe The Iron, Steel and Coal Times. w. £1 6s. 
London. 


JGL....Journal of Gas Lighting. w. London. 

J SA... Journal of the So. of Arts. w. London. 
_ ee Knowledge. m. 68. London. 

Machinery. m. 9s. London. 
ME......Marine Engineer. m. 7s. 6d. London. 
ME&EJ.Man. Eng. and Export Jour. m. London. 
Min W..The Mining World. w. 21s. London. 


MW.....Mechanical World. w. 88. 8d. London. 
Nature. w. $7. London. 

Oi ics Nineteenth Century. m. $4.60. London. 
P Eng...Practical Engineer. w. 108. London. 
Plumber and Decor. m. 68.6d. London. 
RN......Railway News. London. 

RPL....The Railway Press. m. 7s. London. 
RRL...The Railway Review. w. London. 
eee Railway World. m. 5s. London. 

_ Steamship. m Leith, Scotland. 

Sanitary Record. m. 108. London. 

Transport. w. £1.58. London. 

Westminster Review. m. $4.50. London. 
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ARCHITECTURE. 


*19613. Early Architecture and Engineering 
in Peru. Ill. Alice D. Le Plongeon (E Mag- 
April.) 3000 w. 

*1g615. Architectural Education for Ameri- 
cans. I. Arthur Rotch. II. Robert D. An- 
drews Mag-April) 3000 w. 

*1g708. The Adam Architecture in London, 
with Discussion, Ill. Perey Fitzgerald (J S A- 
Feb. 2.) 4200 w. 


*1g711. Brick Architecture in New York. 
Cc. W. 8. (B B-Oct.) 1800 w. 


*1g712. Steel and Terra Cotta Buildings in 
Chicago and Some Deductions. Ill. G, Twose 
(B B-Jan.) 5300 w. 

*19717. Special Trades and the Architect 
(Reprint from Building News.) (I C bB-Feb. 
2.) 1600 w. 

*19719. Color in Architectural Design. H. 
Langford Warren (I C B-Feb. 2.) 3500 w. 

*19724. American Architecture (N B-Feb.) 
1500 w. 


19743. The New Reichstag Building, Ber- 
lin. ill. (Se A S-Feb. 17.) 1000 w. 

*19750. Artistic Form in Sea Weeds. III. 
H. Leslie Ramsey (P1 D-Feb. 1.) goo w. 

+19786 The Constructional Woods of the 


United States and Their Distribution. F. E 
Kidder : A-Feb.) 4500 w. 


+1978 Staff and Pa Work of the 
World's. Fair. S. Jacobs (I A-Feb.) 
1600 w. 


+19788. Inigo Jones and Wren. P. B. 
Wight (I A-Feb.) 2200 w. 

19838. What Buildings Cost per Cubic 
Foot. F. E. Kidder (A A-Feb. 17.) 3500 w. 

19840. Early Italian Art. Penguin (A A- 
Feb. 17.) 1500 w. 

*19852. Presidential Address Before the 
Ontario Association of Architects. D. B. Dick 
(Can A-Feb.) 4800 w. 

19883. Heating Houses (R & T-Feb.) 
3500 w. 

19885. Japanese Houses and How They 
Are Built (M & B-Jan.) 1800 w. 

*1g8g0. The Development of Byzantine 
Architecture (I C B-Feb. g.) 1000 w. 

*r1g891. Stained Glass (I C B-Feb. 9.) 
3500 w. 

19929. Fireproof Flooring. Ill. (Se A S- 
Feb. 24.) 3000 w. 

*1t9988. The High Building and Its Art. Ill. 
Barr Ferree (Sc M-March.) gooo w. 

20030. A Suggestion in Building Laws. 
(Abstract.) C. J. H. Woodbury (M G-Feb. 
24.) 750 w. 

*20075. Le Palais de Justice, Brussels (I 
C B-Feb. 16.) 1750 w. 

*20082. Concrete Construction. Ill. George 
W. Percy (C A-Feb.) 3000 w. 

420088. The Madison Square Garden. Iil. 


Mrs. Schuyler Van Rensselaer (C M-March.) 
6700 w. 


20154 Responsibilties, Qualifications, Duties 
and Powers of Building Inspectors. (Extract.) 
James J. Barry (A & B-March 3.) 800 w. 

20164. ‘The Ownership of Drawings Made 
for and by an Architect. John W. Papworth 
(A A-March 3.) 3500 w. 

20165. Acoustics. John Lyman Faxon (A 
A-March 3.) 2100 w. 

20192. Testing Hollow-Tile Floors. Fr. 
von Emperger, with editorial (E R-March 3.) 
2400 w. 

*20236. Scandinavian Timber Work (A L- 
Feb. 23 ) 1800 w 

#20237. Wood Carving (A L-Feb. 23.) 
2200 w. 

*20240. General Plans in Town Building. 
Frank Knight (P-March.) 1ooo w. 

*20277. American Enamelled Brick. Josiah 
Miller (B B-Feb.) 4ooo w. 

*20278. Glazed Brick; Their Origin, Value 
and Uses. George B. Engle, Jr. (B B-Feb.) 
3000 w. 

20295. Nonsuch Palace.—Reprint from the 
London Builder. Ill, H. W. B. (Se AS- 
March 10.) 1350 w. 


+20336. Frame Structures.— Review of book 
by Johnson, Bryant and Turneaure (I E-Feb. 
3.) 1600 w. 

20351. The Metropolitan Museum Casts 
(A & B-March Io ) 1200 w. 


Serials. 

7121. Office-Help for Architects. George 
Hill (A A-Began Oct. 8, 1892—25 parts to date 
—1I5 cts. each). 

12568. Building Construction and Superin- 
tendence. Ill. F. E. Kidder (A & B-Began 
May 6—21 parts to date—15 cts. each). 

17790. Vermont Marble Deposits. George 
C. Underhill (S-Began Sept.—5 parts to date— 
30 cts. each). 


18737. The Engineering of Architectural 
and Building Construction (E R-Began Jan. 
6—3 parts to date--15 cts. each). 

18857. Electrical Science for Architects, 
Russell Robb (A A-Began Jan. 13—2 parts 
to date—15 cts. each). 

19078. Problems in Stone-Cutting. Ill. E. 
W. Hind (S-Began Jan.—2 parts to date—3o0 
cts. each). 

19225. An Ideal House. Dr. van de Hey- 
den (I C B-Began Jan. 12—Ended Feb. 9— 
5 parts—-30 cts. each). 

19232. Practical House Painting. Arthur S. 
Jennings (C & B-Began Feb.—2 parts to date 
cts. each). 

19345. The French Renaissance. Ill, An- 
thyme Saint-Paul (A A-Began Feb. 3—4 
parts to date—15 cts. each). 

19669. The Advancement of Architecture. 
George Aitchison (B A-Began Feb. 2—Ended 
Feb. g—2 parts—30 cts. each). 

9713. Brick and Marble in the Middle 
pe Ill. (B B-Began Jan—2 parts to date 
—30 cts. each). 


We sudply copies of these articles. See introductory. 
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19725. Centers and Centering. Ill. (N B- 
Began 'eb—2 parts to date—30 cts. each). 

19749. Lead Light and Stained Glass Glazing. 
Jehan LeVitrier (P| D-Began Feb.—1 part to 
date— 30 cts). 

19887. Party Walls and Party Structures. 
Edwin Woodthorpe (A L-Began Feb. 9— 
Ended Feb. 16—2 parts—30 cts. each). 

20024. The Methods of Testing Structural 
Materials and their Use in Specifications for 
Structures. Alfred E. Hunt (A M & I W- 
Began Feb. 23—Ended March 2—2 parts—15 
cts. each). 

20089. Westminster Abbey (Keprint from 
the Builder.) (Sc A S-Began March 3—2 parts 
to date—15 cts. each). 

CIVIL ENGINEERING, 

19633. A Special Materials Air Lock. IIl. 
(E RK-Feb. 10.) 700 w. 

*19640. Maximum Stresses in Draw Bridges 
Having Two Equal Arms Ili. Malverd A, 
Howe (E M-Feb.) 2000 w. 

+19645. A Proposed Method of Increasing, 
at Critical Times, the Navigable Depth of the 
Upper Ohio River, by Artificial Means, wth 
Discussion. Thomas P. Roberts (ES W P- 
Dec.) 6000 w. 

19762. Rock Excavation under Water, at 
Oswego, N.Y. Ill. (E N-Feb. 15.) 2000 w. 

19763. Experiments to Determine the Effect 
of Bedding upon the Strength of Marble. (Ab- 
stract.) Malverd A. Howe (E N-Feb. 15.) 
1200 w. / 

19805. Notés onthe Designing of Metallic 
Structures, . J. Marstrand (E R-Feb. 17. 
\V/ 

19830. The Manchester and Other Larger 
Canals (M G-Feb., 17.) 2200 w. 

t19995. River and Harbor Improvement. 
Newton C, Blanchard (N A R-March.) 4000 w. 

20011. Raising the Buchs Bridge. (Ab- 
stract.) Oscar Meltzer (FE R-Feb. 24.) 700 w. 

*20066.. Glasgow Bridge. II]. (E-Feb. 16.) 
3500 w. 

20087. The Galveston (Texas) Steel Wagon 
Bridge. Ill. (Sc A-March 3.) 800 w. 

¢20120. The Ellis Bridge, Ahmedabad. 
Ill. (I E-Jan. 27.) 200 w. 

20130. Proposed Engineering Supervision of 
Virginia Highways (E N-March 1.) 600 w. 

20133. The Tunnel of the East River Gas 
Company. Ill. (E N-March 1.) 1600 w. 

+20137. The Manchester Ship Canal and Its 
Moral. Lewis M. Haupt (J F I-March.) 
2200 w. 

20193. Construction of the Omaha Bridge 
Pivot Pier. Ill. (Ik R-March 3.) 2200 w. 

*20239. The Properties of Asphalts. D. 
Torrey (P-March.) rooo w. 

*20241. Relation of Wheel Tires to the 
Paving Problem. J. M. Heiskell (P-March.) 
1000 w. 

*20242. Paving Brick Discussed by Manu- 
facturers (P-March.) 4800 w. 
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¢20301. Survey of Underground Connection 
at Leavenworth, Kansas Ill. Edwin A, 
Sperry (Tr A M E-Feb.) 1300 w. 

20337. The Colombo Harbor Scheme (I E- 
Feb. 3.) 2000 w. 

20350. A Proposed Formula for White Pine 
Posts. James EH. Stanwood (A A-March 20.) 
300 w. 

Serials. 


13194. Highway Bridges. Ill. John N. 
Ostrom (G R-Began May—g parts to date— 
30 cts. each). 

16520. Plant and Gear Locally Made for the 
Kistna Bridge. Ill, F. J. E. Spring (I E- 
Began Sept. 9—7 parts to date—45 cts. each). 

19649. Beams of Uniform Strength. William 
White Robertson (I E-Began Jan. 6—2 parts 
to date— 45 cts. each). 

19687. Recent Breakwaters and Sea Defences 
in Italy. Ill C. L. Luiggi (E-Began Feb. 
2—I part to date—3o cents). 

19751. Colombo Harbor, Ill. (I E-Began 
Jan. 13—3 parts to date—45 cts. each), 

ELECTRICAL MISCELLANY. 

*1g619. The Electrical Transmission of In- 
telligence. Thomas D. Lockwood (E Mag- 
April.) 3000 w. 

*1g692. Fly-Wheel Dynamo. Ill. (Eng 
Feb, 2.) 3000 w. 

*19699. The Public Supply of Electrical 
Energy: Its Costand Price. A. Bromley Holmes 
(El-Feb. 2.) 1800 w, 

*1g700, Belt-Driving v. Direct-Driving and 
Other Controversies. Editorial (El-Feb. 2.) 
1250 w. 

19727. Effect of Frequency in Induction 
Motors. Ill. William Stanley, Jr. (E E N Y- 
Feb. 14.) 1200 w. 

+19744. The Late Professor Tyndall, Her- 
bert Spencer (F R-Feb.) 3200 w. 

19785. Recent Inventions of Nikola Tesla. 
Ill. (W E-Feb. 17.) 1000 w. 

*19800. Kapp’s Alternate Current Problems. 
Ill. Harris J. Ryan (S J E-Feb.) 2500 w. 

19809. The Thomson Electric Furnace. 11]. 
(E M J-Feb. 17.) 1500 w. 

*19822. The Capacity of Looped Cables. III. 
Rollo Appleyard (E R L-Feb. 9.) 550 w. 

*19823. A New Resistance Material (E R L- 
Feb. g.) 1000 w. 

*19824. Lord Kelvin’s Electric Current 
Measurer, Ill. (E R L-Feb. g.) 500 w. 

*19825. The Practical Unit of Self-Induc- 
tion. Arthur Whitwell (E R L-Feb. 9.) 800 w. 

+19893. Practical Properties of Polyphase 
Apparatus. Ill. Louis Bell (T A I E E-Feb.) 
12000 w. 

19895. Electrical Engineering and Social 
Reform. Frederic A. C. Perrine (E E-Feb.) 
1200 w. 

19897. Concerning the Development of the 
Storage Battery. Wilbur M. Stine (E E-Feb.) 
goo w. 


We supply copies of these articles, See introductory. 
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+19914. The Determination of the Electro- 
lytic Dissociation of Salts by Solubility Experi- 
ments. Arthur A. Noyes (T Q-Oct.) 1000 w. 


t1g915. Preliminary Note on a Method for 
the Harmonic Analysis of Alternating Currents. 
Frank A. Laws (T Q-Oct.) 550 w. 

*19934. Thomas Alva Edison, Charles Bar- 
nard (Ch-March.) 2800 w. 

19943. The Gutmann Inductor Dynamo, III. 
{E E N Y-Feb., 21.) 1200 w. 

19944. Copper Economy of Alternating Cur- 
rent Systems. Charles Steinmetz (E E N Y- 
Feb. 21.) 1600 w. 

19946. Electric Canal Boat Propulsion with 
Special Reference to the Erie Canal. (Abstract.) 
Joseph Sachs (E E N Y-Feb. 21.) 2000 w. 

19947. A Modified Instrument for the Deter- 
mination of the B. H. Curves of Iron. Lewis T. 
Robinson (EF W-Feb. 24.) 1100 w. 

19948. Unipolar Dynamos of the ‘‘ Inop- 
erative” Type. Ill. Bruce Ford (E W-Feb. 
24.) 900 w. 

19949. A Straight Line Proportion in the 
Law of the Electromagnet. Car] Hering (E W- 
Feb. 24.) 1800 w. 

19950. Formulae for Resistance Coils. Gus- 
tav Rennerfelt (E W-Feb. 24.) 800 w. 

19951. On the Design of Electromagnets for 
Specific Duty. Cary T. Hutchinson (E W-Feb. 
24.) 500 w. 

19983: Electricity at the Ohio University. 
Ill. . A, Atkinson (E N Y-Feb. 21.) 1500 w. 

Swung by Electricity.—A Storage 
Battery that Handles a Weight of 3,000,000 
Pounds (B J C-Feb. 24.) 700 w. 

*20038. Electrical Units. Albert Campbell 
(El-Feb. 16.) 2000 w. 

*20043. Chemistry and Electricity. Edito- 
rial (E KR L-Feb. 16.) 600 w. 

*20047. The Construction and Working of 
Electro-Motors. A. H. Dykes (E E L-Feb. 
16.) 3600 w. 

*20052. Electrical Transmission of Power in 
Factories. (Abstract.) Alexander Siemens (P 
Eng-Feb. 16.) 2800 w. 

20071. The Rotary Field Motor in Plain 
Terms. Ill. F. Jarvis Patten (E N Y-Feb. 28.) 
2300 w. 

20073. Electrical Development in the Patent 
Office. Ill. E. E, Clement (W E-March 3.) 
5400 w. 

20096. The Storage Battery from Its Intro- 
duction. Townsend Wolcott (E W-March 3.) 
1200 w. 

20098. The Electrical Transmission of Power 
During the Past Twenty Years, Carl Hering 
(E W-March 3.) 1700 w. 

20099. Storage Batteries. Elihu Thomson 
(E W-March 3.) 2500 w. 

20100. Who Invented the Rotary Field Mo- 
tor and Biphase System of Power Distribution. 
Ill. F. Jarvis Patten (E W-March 3.) 2000 w. 

20101. Parallel Running of Alternators. 
Charles Proteus Steinmetz (E W-March 3.) 
goo w. 


¢20140. Thoughts on Cosmical Electricity. 
Elihu ‘Thomson (J F 1-March.) 3500 w. 

*20204. The Foundations of Dynamics. A. 
Gray (N-Feb. 22 ) 4000 w. 

*20266. An Introduction to Dynamo Design. 
Kenelm Edgcumbe (E R L—Feb. 23.) 1200 w. 

20286. Electric Heat from Isolated Plants 
(E W-March 10.) goo w. 

20297. Electric Heating and Its Relation to 
Central Station Work. W. S. Hadaway, Jr. 
(E E N Y-March 7.) 1300 w. 

20334. New Electric Road Carriages. Ill. 
(I Age-March.) 1000 w. 

Serials. 

10464. The Silver Plating Industry (I & I- 
Began Feb. 3, 1893—15 parts to date—30 cts. 
each). 

11560. Electric Motive Power. Albion T. 
Snell (El-Began March 17, 1893—13 parts to 
date—30 cts. each) 

17546. Recollections of Werner Von Sie- 
mens (E N Y-Began Nov. 22—g parts to date 
—I5 cts. each), 

18252. The Pull of Magnets. J.S. (I & I- 
Began Dec. 8—5 parts to date—30 cts. each). 

18264. The Electrical Transmission of Power 
from Niagara Falls, with Discussion. (Abstract.) 
George Forbes (E E N Y-Began Dec. 20— 
Ended Feb. 14—g parts—15 cts. each). 

18565. Experiments in Brown’s Asynchron- 
ous Motors. A. Banti(E R L-Began Dec. 22 
—Ended Feb. 3—3 paris—30 cts. each). 

18661. Alternate Current Working. Ill. 
Harris J. Ryan (E W-Began Jan. 6—4 parts to 
date—15 cts. each). 

18925. Dynamo Attendants and Their Dyna- 
mos. Alfred H. Gibbings (E L-Began Jan. 5 
—8 parts to date—30 cts. each), 

19040. Faults in Dynamos. Ill. (E E L- 
Began Jan. 12—Ended Feb. 2—¥4 parts—30 cts, 
each, 

19085. The Copper Zinc Accumulator. D. 
Paul Schoop (E E N Y-Began Jan. 24—5 parts 
to date—15 cts. each). 

1g099. On the Design of Electromagnets for 
Specific Duty. Ill. E. R. Carichoff (E W- 
Began Jan. 27—2 parts to date—1I5 cts. each). 

19245. The Theory and Design of the Closed- 
Coil Constant Current Dynamo. Henry S. Car- 
hart (J F I-Began Feb,—Ended March—2 parts 
—45 cts. each). 

19490. Notes of a Trip to the United States 
and to Chicago, 1893. W. H. Preece (E E L- 
Began Jan. 26—Ended Feb. 9—3 parts—3o cts. 
each). 

19493. Theory of the Resistance of a Stranded 
Conductor. W. H. Everett (E E L-Began Jan. 
26—Ended Feb. g—2 parts—3o0 cts. each). 

19531. Alternating Dynamos and Motors 
and Transformers. Louis Bell (E R N Y-Be- 
gan Feb. 7—Ended Feb. 14—2 parts—15 cts. 
each). 

19541. A Brief Review of the Faraday-Max- 
well Hertzian Epoch. M. I. Pupin (E W-Be- 
gan Feb. 10—2 parts to date—15 cts. each). 


We supbly copies of these articles. See introductory 
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19542. Some Unique and Useful Methods of 
Measurement. Ill. George. T. Hanchett 'E 
W-Began Feb, 10—2 parts to date—15 cts. 
each), 

19932. What I Don’t Know About Electricity. 
George Cutter (E I-Began Feb.—1 part to date 
—30 cts.). 

ELECTRIC LIGHTING. 


*1g620. Progress of Incandescent Lighting. 
John W. Howell (E Mag-April.) 3000 w. 


*19695. The Goebel-Munchhausen Lamp 
Story. A. M, Tanner (E R L-Feb, 2.) 1800 w. 

*1g702. Faulty Wiring of Vessels (E E L- 
Feb, 2.) 550 w. 

*19704. Charging Station for Automatic 
Railway Carriage Lamps. Ill. (E E L-Feb. 2.) 
1200 w. 

19733. Long Distance Transmission with 
Alternating Currents. Ill, Frank C. Perkins 


(E W-Feb. 17.) 450 w. 


*1S616. ‘The Kingston Corporation Electric 
Lighting Station. Ill. (E E L-Feb.9.) 1400 w. 
*19820. The Underground Electric Light 


Mains in the City of Glasgow. Willliam Lackie 
(E E L-Feb. g.) 5000 w. 

19927. Still Another Lamp. 
Moses (E R N Y-Feb. 21.) 700 w. 

*19933. The Arc Lamp. Ill. (E I-Feb.) 
6000 w. 

19978. Electrical Effects at the Chicago 
Scenitorium, Ill. (W E-Feb. 24.) 2600 w. 

20040, The New First District Station of the 
Edison Electric Illuminating Company of Brook- 
lyn, Ill, (E E N Y-Feb. 28.) 1200 w. 

20041. ‘The Adaptability of an Edison Three- 
Wire Plant. Ill. James Milne (E E N Y-Feb. 
28.) 700 w. 

*20044. The First Three-Phase Transmis- 
sion Plant in the United States. Redlands, 
Cal. Ill. (E R L-Feb. 16.) 2000 w. 

*20050. The St. Pancras Electric Lighting 
Station, with Discussion, Henry Robinson 
(J S A-Feb. 16.) 6200 w. 

20094. .The Last Two Decades in Arc 
Lighting. Edwin J. Houston (E W-March 3.) 
1200 w. 

20095. The Growth of Incandescent Light- 
ing. W. A. Anthony (E W-March 3.) 1100 w. 

20102. The Loss of Light from the Use of 
Globes with Arc Lamps. George D. Shepardson 
(E W-March 3.) 600 w. 

20103. Boilers for Small Central Stations. 
Reginald A. Fessenden (E W-March 3.) 1300 w. 

20104. Comparative Value of Certain Wiring 
Plans and some Wiring Pointers, I. P. Roberts 
(E W-March 3.) 1000 w. 

20105. Economy of Incandescent Lamps. 
W. Stuart Smith (EF W March 3.) 1800 w. 

20134. Specifications for Arc Street Lighting 
Plant, Detroit, Mich. (E N-—March 1.) 4800 w. 

*20265. Jerry Wiring for Ships. Ill. (E 
R L-Feb. 23.) 1300 w. 

20270. Faults Incident to the Protection of 
Lighting and Power Circuits. Lucius TI’, Stan- 


Julian A, 


We supply copies of these articées, 
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ley and Walter E, Harrington (E R N Y- 
March 7.) 2700 w. 

20276 The Cost of Producing Electricity.— 
Report of the Committee of the National Elec- 
tric Light Association (P S—March.) 700 w. 

20253. Photometry. A. W. Clapp (E W- 
March 10.) 800 w. 

20284. Arc Lamps on Incandescent Circuits. 
— Discussion. — Opened by L. B. Marks 
W-March 10.) 1000 w. 

20285. Development of Switchboards for 
Modern Central Stations (E W-March 10.) 
2500 w. 

Serials. 

6709. Electric Light and Power, Arthur F, 
Guy (E E L-Began Sept. 9, 1892—36 parts to 
date—30 cts. each). 

19819. Some Notes on the Electric Lighting 
of the City of London. Major-Gen. Webber, 
(E E L-Began Feb. g--3 parts to date—30 cts. 
each), 

20045. Rules and Regulations for Electric 
Lighting Steamships. Rankin Kennedy. (ER 
L-Began Feb, 16—2 parts to date--30 cts, 
each). 

20247. The Nottingham Municipal Electri- 
city Works. Ill. (E E L-Began Feb. 23-- 
I part to date-—30 cts). 

GAS ENGINEERING. 

19647. Gas Combustion and Temperatures. 
J. P. G. (A G L J-Feb. 12.) 1000 w. 

*19721. Gas as a Sanatarian, (Abstract.) 
Lynn Cyril D'Oyle (G W-Feb. 3.) 4400 w. 

*19772. The Coal Elevating and Conveying 
Machinery at the Elland Gas Works. (J G L- 
Feb. 6) 1000 w. 

19781. The East River Gas Undertaking, 
with Editorial. Ill. (P A-Feb. 15.) 12000 w. 

19782. The Treatment of Ammonia Liquor. 
Herr. Blum (P A-Feb. 15.) 1000 w. 

*20008. The Gas Supply of Manchester. J. 
W. Southern (G E M-Feb. 10.) 1000 w. 

*20009. Donkin on Internal Combustion 
Motors, (J G L-Feb. 13.) 1700 w. 

*20144. Inaugural Address of H. Smythe. 
(] G L-Feb. 20.) 4800 w. 

*20145. Inaugural Address of R. O. Patter- 
son (J G L-Feb. 20.) 3800 w. 

20205. Advantages of a Combined Coal 
and Water Gas Plant, with Discussion. C. J 
R. Humphreys (A G L J-March 5.) 7200 w. 


*20231. Artificial Lllumination (I C B- 
Feb. 23.) 2000 w. 
*20345. Isa New Gas Undertakings Asso- 


ciation Desirable? (J G L-Feb. 27.) 2000 w, 

*20346. A New Method of Valuing Illumi- 
nating Gas. John T, Sheard (J G L-Feb. 27.) 
1700 Ww. 

Serials. 

13534. TheGas Engine. Ill. (M W-Began 
June 2, 1893—7 parts to date—3o cts. each). 

19650. The Chemical Technology of Coal 
Gas. Vivian B. Lewes (J G L-Began Jan. 30 
—5 parts to date—3o cts. each). 


See introductory, 
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19815. Gas for the Household. William 
Paul Gerhard (D E-Began Feb.—1 part to date 
—30 cts). 

20143. The Action of Heat upon Ethylene. 
Vivian B. Lewes (J G L-Began Feb. 20—2 
parts to date—30 cts, each), 

HYDRAULICS. 

*19636. Experiments on Two Forms of 
Hydraulic Rams. Ill. R.C. Carpenter (E M- 
Feb.) 400 w. 

19770. The South Yuba Water Company. 
Ill. (MS P-Feb. 10.) 2200 w. 

*1g801. Storage Capacity in Lakes and Res- 
ervoirs. Ill, Elon Huntington Hooker (S J E- 
Feb.) 2500 w. 

*19864. The Cost of Water Power. Editorial 
(I & I-Feb. 9.) 600 w. 

19962. Water Tube Boilers for the St. Louis 
Water Works (E N-Feb. 22.) 1450 w. 

19963. Driven Wells on the Plainfield Water 
Supply System. (Abstract) Louis L. Tribus (E 
N-Feb. 22.) 1000 w. 

20012. Filter at the Wannacomet Water- 
Works, Nantucket, Mass. Ill. (E. R-Feb. 24.) 
1200 w. 

*20067. Storage Reservoirs on the Nile. 
Editorial (E-Feb. 16.) 2800 w. 

20132. Outlet Gates of the Beetalo Water- 
Works Reservoir, South Australia. Ill (EN- 
March I.) 600 w. 

20177. Rome’s' Beautiful Water Supply. 
(Abstract.) Prof. Burton (F W-March 3.) 2000 w. 

*20281. The Berry Tangential Water Wheel 
Buckets. Ill. A. E. Chodzko (I S F-March.) 
1400 w. 

20324. Southern Water-Powers and Their 
Future Utilization. W. J. Thalkston(M R- 
March g ) goo w. 

20353. Thc Lowell Water System. Ill. (F 
W. March 10.) 2500 w. 


Serials. 

18396. Notes on Artesian Water, and the 
Effects of Irrigation on Sub-Surface Water in 
the San Joaquin Valley. C. E. Grunsky (E R- 
Began Dec. 23—4 parts to date—15 cts. each). 

18676. The Pumping Engine; Its Many 
Points, Faults and Peculiarities. Ernest W. 
Naylor (F W-Began Jan. 6—9 parts to date—15 
cts. each). 

18801. Discharge of Sluicesand Weirs under 
Varying Heads. Ill. G. C. Maconchy (I E- 
Began Dec. 9—4 parts to date—45 cts. each). 

20126. The Water Supplies in the Arid Re- 
gions. J. W. Powell (M S P-Began Feb. 24— 
2 parts to date—15 cts. each), 


INDUSTRIAL CHEMISTRY. 


+19646. An Exact Determination of Phos- 
phorus by a Molybdate Method in Iron, Steel 
and Ores which Contain Arsenic. James O. 
Handy (ES W P-Dec.) tooo w. 

*r19811. Bleach and Caustic by Electrolysis 
(C T J-Feb. 10.) 1800 w. 


*r98s0. The Electrolysis of Salts of the 


Alkali Metals. Bertram Blount (El-Feb. 9.) 
800 w. 

$20002. Determination of Nickel in Nickel- 
Steel. E. D. Campbell (J A C S-Feb.) 
2100 w. 

+20003. Experiments on the Estimation of 
Graphite in Pig Metal. Frank L. Crobaugh 
(J A C S-Feb.) 1000 w. 

420004. Notes on Determination of Nickel 
in Steel. Joseph Westesson (J A C S-Feb.) 
700 w. i 

+20005. Experiments on the Analysis of 
Pig Copper, Brasses and Bronzes. James S. de 
Benneville (J A C Feb.) 2000 w. 

¢20138. Slag Cement Experiments. R. W. 
Mahon (J F I-March.) 1500 w. 

420139. A Remarkable Artesian Well Water. 
Reuben Haines (J F I-March.) 1400 w. 

*20249. An Example of Modern Chemical 
Engineering.—Messrs. Price’s Patent Candle 


‘Company, Limited. Ill (1 & I-Feb 23.) 


g200 w. 
Serials. 


118gt. Water Analysis. George C. Tilden 
(Sc Q-Began March, 1893—3 parts to date— 
45 cts. each), 

17576. Theoretical and Practical Ammonia 
Refrigeration. Iltyd I. Redwood (Eng-Began 
Nov. 25--8 parts to date—15 cts. each). 


INDUSTRIAL SOCIOLOGY. 


19626. The Wilson Bill.—Abstract of Hon. 
T. B. Reed’s Great Speech (M G-Feb. 10.) 
1300 w. 

19627. Railway Corporations Using Every 
Effort to Keep New England Industries from 
Having Free Coal (M G-Feb. 10.) 2000 w. 

*19658. The Causes of Industrial Depres- 
sion. T. W. Graham (Mill-Jan.) 1600 w. 

+19661. The Eight-Hours Day and Foreign 
Competition. John Rae (C R-Feb.) 7500 w. 

+19746. The Employers’ Liability Bill. 
Vaughan Nash (F R-Feb.) 6000 w. 

+19748. Prospects of Free Trade in the 
United States. Chauncey M. Depew (N C- 
Feb.) 5500 w. 


19854. The Negro as an Industrial Worker. 
Hugh M. Browne (T-Feb. 15.) 2500 w. 

*19868. Domination in Labor Questions. 
Editorial (E-Feb. g ) 1000 w. 

19903. The Loaf of the Unemployed. Ed- 
itorial (A S-Feb. 17.) 1000 w. 

*19935. The Workingmen’s Colonies of 
Germany. Emily M. Burbank (Ch-March.) 
4300 w. 

19938. The Danbury Lesson. A. B. Salom 
(I 1 G-Feb.) 1100 

419993. Natural Monopolies and the Work- 
ingman.—A Programme of Social Reform. 
Richard T. Ely (N A R-March.) 4200 w. 

t19994. Home Industries and the Wilson 
Bill. Charles Stewart Smith, Edward Kemble, 
A. K. Miller, W. H. Dimond (N A R-March.) 
5500 w. 


We supply copies of these articles. See introductory. 
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20196. A Comparison Between the Condition 
of Laborers in the South and in Europe. Will- 
iam M. Brewer (T-March.) 20c0 w. 

*20298. The Causes of Industrial Depres- 
sion. T. W. Graham (Mill-March.) 1000 w. 

+20309 The Cause of Financial Panics. 
J. W. Bennett (A-March.) 13400 w. 


LANDSCAPE ENGINEERING. 


19726. Where the Work of the Landscape 
Gardener Should Begin. H. A. Caparn (G & F- 
Feb. 14.) 750 w. 

20273. Vegetable Sculpture in China, A. B. 
Westland (G & F-March 7.) 1300 w. 


Serials. 


19346. Public Squares. Ill. T. M. New- 
ton (A A-Began Feb. 3—4 parts to date—15 cts. 
each). 


MARINE ENGINEERING 


*19664 Sealing in Open Waters. John 
Milne(K-Feb. 1.) 1800 w. 

*19670. Port Elizabeth Harbor.—The Liver- 
pool of South Africa (Tr-Feb. 2.) 1500 w. 

*19684. The Position of Marine Engineers. 
Editorial (E-Feb. 2.) 2600 w. 

*19693. The Twin-Screw Steamer ‘‘ South- 
wark.” Ill, (Eng L-Feb. 2.) 1200 w. 

*1g701. Screw Propellers, and Non Rever- 
sible Engines, with Discussion. Robert M’Glas- 
son (S L-Feb.) 8000 w, 

*19722. Diving and Salvage. Ill. (E G- 
Feb.) 1500 w. 

19728. The Finest Pier in America.— 
“ American Line” Pier. Ill. (E E N Y-Feb. 14.) 
3000 w. 

19768. The American Steamship ‘‘ Savan- 
nah.”’—The First Ship to Cross the Western 
Ocean under Steam. Ill. (Am S-Feb. 15.) 
1000 Ww. 

19837. A Patent Attorney’s Defense of the 
Whalebacks, Frank L, Dyer(M R C-Feb. 15.) 
1200 Ww. 

*19866. Discussion of T. Hudson Beare’s 
paper.—-‘'Abstract of the Results of Experiments 
in Six Steamers, and Conclusions Drawn There- 
from in Kegard to the Efficiency of Marine 
Boilers and Engines ” (E-Feb. g.) 10000 w. 

*19871. The Transport of Petroleum in Bulk, 
Boverton Redwood (E-Feb. 9.) 1600 w. 

tigggt. A Present Chance for American 
Shipping. Eugene Tyler Chamberlain (N A R- 
March.) 2200 w, 

*20076. The Romance of Navigation (Tr- 
Feb. 16.) 1500 w. 

*20077. Shipping and Commerce at Adriatic 
Ports (Ir-Feb. 16.) 1200 w. 

*20078. ‘The First Dry Dock at Manchester 
(Tr-Feb. 16.) 1000 w. 

20054. The Relation cf the Sounds of Fog 
Signals to Other Sounds, Charles A White (Sc- 
Feb. 2.) 3500 w. 

20111, British Lloyds and American Ship- 
ping (Sea—March 1.) 3500 w. 


20202. Fire Boats on the Great Lakes (M 
Rec-March 1.) 

20203. The Captain of an Ocean Tramp (M 
Rec-March 1.)550 w. 

420256. Comparison of TypicalOcean Steam- 
ers. J. M. Lincoln (J A N E-Feb.) Table. 

20313. Fithian Free-Ship Fallacies (Sea- 
March.) q200w. 

20319. The Fellows Steam Steering Gear, 
Ill. (Am S-March 8.) goo w. 


Serials. 


19094. On Piratical Seas,—A Merchant’s 
Voyage to the West Indies in 1805. Peter A. 
Grotjan (Sc M-Began Feb,—2 parts to date—3o0 
cts. each). 

19292. Apparatus for Rapid Loading of 
Coal into Ships. Ill. G. Braet(A E R J-Began 
Feb.—2 parts to date—30 cts. each). 

19777. Stream, Sound and Sea. Ill. (Sea- 
Began Feb, 15—Ended Feb. 22—2 parts—15 
cts each). 

19872. Marine Engine Trials.—Abstract of 
Results of Experiments on Six Steamers, and 
Conclusions Drawn Therefrom in Regard to the 
Efficiency of Marine Boilers and Engines. T. 
Hudson Beare (E-Began Feb. g—Ended Feb. 
23—2 parts—30 cts. each). 

19940. Water Tube Marine Boilers. W. A. 
Carlile (Am S-Began Feb. 22—3 parts to date— 
15 cts. each). 

20142. The Resistance of Ships. Richard 
Lano Newman (J F I-Began March—1 part to 
date—45 cts). 

20217, The Belgian Government Mail 
Steamer ‘‘ Marie Henriette.” Ill, (E-Began 
Feb, 23—1 part to date—30 cts). 


MECHANICAL ENGINEERING. 


19654. Presidential Address of R. J. Gat- 
ling (1 Age)-Feb.) 2200 w. 

19655. Business Essentials, B. F. Spalding 
(A S-Feb. 10.) 1900 w. 

*19659. Power Transmission by Leather 
Belts. C. R. Tompkins (Mill-Jan.) 1300 w. 

*19660. The Evolution of the Air-Belt Pu- 
rifier. Ill. (Mill-Feb.) 1000 w. 

*19723. An Era of Mechanical Triumph. 
Robert H. Thurston. (E G-Feb.) 2500 w. ° 

19760. Forged Cutting Tools. Ill, W.M. 
S. (C Eng-Feb.) 1800 w. 

19778. Hydraulic Testing Machines. III. 
(Ir Age-Feb. 15.) 2500 w. 

19804. Polishing a Large Stone Column. 
Ill, (E R-Feb. 17.) 1400 w. 

*tggo1. The Automatic Balance of Recipro- 
cating Machinery and the Prevention of Vibra- 
tion, with Discussion, Ill. W. Worby Beau- 
mont (J S A-Feb. g.) 5800 w. 

20025. Blowing a Lead Lining in a Tank. 
Ill. Grayson (S P-leb.) goo w. 

*20039. The Livét Refuse Utilizer and Steam. 
Generator. Ill. (El-Feb. 16.) 2200 w. 

*20058. Vibration and the Vibromotor. Edit- 
orial (1 & I-Feb, 16.) 1500 w. 


We supply copies of these articles. See introductory. 
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+20136. Schuman’s Process and Apparatus 
for Embedding’ Wire Netting in Glass. Ill, 
(J F I-March.) 5000 w. 

420254. Modern Cranes. 
{J A N E-Feb.) 18500 w. 

20287. Compressed Air Transmission. 
Richards (A M-March 8.) 1250 w. 

Serials. 

14879. The Battle of the Typewriters. Ill. 
(Inv-Began July 29—Ended [Ieb. 24—10 parts 
—30 cts. each). 

16781. Rope Driving. J. J. Flather (E W- 
Began Oct. 21—g parts to date—15 cts. each). 

17900. Machine Shop Milling Practice. Ill. 
Horace L. Arnold (A M-Began Dec. 7—7 parts 
to date—15 cts. each). 

18044. Motive Power and Gearing. E. 
Tremlett Carter (El-Began Dec. 1—g parts to 
date—30 cts. each), 

19802. Mechanical Refrigeration. R. C. 
Carpenter (S J] E-Began Feb.—1 part to date—~ 
30 cts). 

20171. Practical Notes on Rope Driving. M. 
E. (S R J-Began March—1 part to date—45 cts). 

METALLURGY. 

*19617. Pyritic Smelting. 
(E Mag-April.) 3000 w. 

*19720. Wire: Its Invention and Uses, and 
British Retrogression (Inv-Feb. 3.) 3000 w. 

19738. Items About Blacksmithing. B. F. 
Spalding (A. M-Feb. 15.) 3000 w. 

19780. Steel Plate Rolling in Great Britain. 
William Muirhead (Ir Age-Feb. 15.) 2800 w,. 

19784. Handling Steel Products by Electr cal 
Power. Ill. (W E-Feb. 17.) 800 w. 

19810. Close Sizing before Jigging in Ore 
Concentrations. Robert H. Richards (E M J- 

Feb. 17.) 1000 w. 

*19842. A Decaying Industry in the North 
of England (C G-Feb. g.) 1200 w. 


Ill. B. H, Warren 


Frank 


Philip Argall. 


*19869. ‘The Rusting of Iron and Steel (E- 
Feb. 9g.) goo w. 

*19873. The Corrosion of Iron and Steel, 
with Discussion. ‘Thomas Turner (I C T-Feb. 
g.) 5000 w, 

*19874. The Vicissitudes of the American 


Iron Industries (I C T-Feb. 9.) 1200 w. 

¢trggt1. Metallurgical Lead Exhibits at the 
Columbian Exposition. Ill. H. O. Hofman 
(T Q-Oct.) 5000 w. 

*t9916. The MacArthur-Forrest Patent To 
Be Disputed in South Africa (A M S-Dee. 30.) 
700 w. 

*19922. 
Thomas Cornish 

19924. Venting. 
10.) 4500 w. 

19925. ‘The Machinery Molder of the Past 
and Present. Thomas D. West (F D-Feb. 10.) 
2200 w. 


19955. 


The Gold and Silver Qu stion. 
(A M S-Jan. 13.) 2500 w. 
Ill, Bolland (F D-Feb. 


Basic Open Hearth Furnace. _ IIl. 


G, L. Luetscher (Ir Age-Feb, 22.) 2000 w. 
20023, 


The Manganese Ore Industry of 


We supply copies of these articles. 
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Sharopan, Russia. Ill. (A M & I W-Feb. 23.) 


2800 w. 
20032. Chlorination of Gold Ores in Califor- 
nia. G. F. Deetken (MS P-Feb. 17.) 1350 w. 


*20059. The Soundness and Working Qualities 
of Crucible Steel. F. Korb and Thomas Turner 
(I & I- Feb. 16.) 3200 w. 

20085. An English Estimate of the Iron and 
Steel Trade.—Report of Bolling and Lowe, of 
London, Eng. (R R-Feb. 24 ) 1600 w. 

20090. The Lead Industries in Great Britain 
(Sc A S-March 3.) 3300 w. 

20108. The Physics of Steel.—Discussion 
(Ir Age-March 1.) 3000 w. 

20109. Some Points about Heating Furnaces. 
G. Sieurin (Ir Age—March 1.) 600 w. 

*20224. Economy of Steam in Rolling Mill 
Engines, with Discussion. (Abstract.) Mr. 
Worth (C G-Feb. 23.) 3000 w. 

*20230. Influence of Chemical Agents in 
Producing Injury to Iron and Steel. (Abstract.) 
William Thomson (P Eng-Feb. 23.) 4000 w. 

¢20258. The Application of Electrolysis to 
Qualitative Analysis, Charles A. Kohn (Sc Q- 
Sept. and Dec.) 2000 w. 

+20259. Some Observations of a Practical 
Mill Man. C, E. Dewey (Sc Q-Sept. and Dec.) 
1800 w. 

420261. The Assay of Gold. T. 
(Sc Q-Sept. and Dec.) goo w. 

20275. Engine Forgings. (Extract.) Rus- 
sell W. Davenport (P S—March.) 1500 w. 

+20302. Product and Economical Results of 
the Marsac Refinery for the Year 1892. C. A. 
Stetefeldt (Tr A M E-Feb.) 3000 w. 

+20304. The Stetefeldt Furnace. 
Stetefeldt (Tr A‘M E-Feb.) 5000 w. 

+20305. Solids Falling in a Medium.—Their 
Incipient and Maximal Velocities —A Study for 
Ore Concentrators, F. W. F. Cazin (TrAM 
E-Feb.) 5000 w. 


K. Rose 


Tl. C. A. 


20310. Furnace vs. Foundry Practice, with 
Discussion. E. A. Wheeler (Ir Age-March 8.) 
2800 w. 

20311. A Foundryman on Foundry Chemis- 
try. Simpson Bolland (Ir Age-March 8.) 
4300 w. 

* 326. Roasting Southern Ores (M R-March 
9. 50 w. 

20329. Limitations of the Gold Stamp Mill. 


—Discussion by Phillip Argall on paper by T. 
A. Rickard (M S P-March 3.) 2000 w. 


20342. The Ore Washing Plant at Longdale, 
Virginia. Ill Guy R. Johnson (E M J-March 
10.) 1000 Ww 

Serials. 

19145. Cupola Monagement. Edward Kirk 
(Met W-Began July 27—6 parts to date—15 cts. 
each). 

19215. Canadian Iron Industry. George E. 


Drummond (C Eng-Began Jan,—2 parts to date 
—I5 cts. each), 

19300. Elasticity and Fluidity.—The Meth- 
ods that Are Employed in Making Steel Tubes 


See tntroductory. 
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(T-Began Feb. 1—2 parts to date—15 cts. 
each). 

19336. Gold Milling in Australasia. T. A. 
Rickard (E M J-Began Feb. 3—Ended Feb. 10 
—2 parts—I5 cts. each), 

19482. A New Process for the Production of 
Pig Iron, Refined Iron, Ingot Metal and Weld 
Metal. Ill. Alexander Sattmann and Anton 
Homatsch (C G-Began Jan. 26—Ended Feb. 9 
—3 parts—30 cts. each). 

19638. Blowing Engines and Machinery. 
Albrecht von Ihering (E M-Began Feb.—1 part 
to date—3o cts). 

19676. The Manufacture of Aluminum. W. 
S. Sample (M W-Began Feb. 2—2 parts to date 
—30 cts. each). 

19779. Calculation of Fuel Charges for the 
Iron Blast Furnace. A. P. Bjerregaard (Ir Age 
-Began Feb. 15—2 parts to date—15 cts. each). 

20022, Variations in the Milling of Gold 
Ores.—Bendigo, Australia (E M J-Began Feb. 
24—Ended March 3—2 parts—1I5 cts. each). 


MILITARY ENGINEERING. 


*19689. The Rolling of Battleships of the 
Royal Sovereign Class (Eng L-Feb. 2.) 1700 w. 

*19694. Engineers for the Navy. Editorial 
(Eng L-Feb. 2.) 1600 w. 

19739. Making Breech-loading Rifled Mor- 
tars. Ill. (A M-Feb. 15.) 4500 w. 

19742. Fulton’s Torpedo. Ill. (Sc A-Feb, 
£7.) 1500 w. 

19776. The Old Kearsarge Wrecked. (Re- 
printed from N. Y. Tribune.) (Sea-Feb. 15.) 
1400 w. 

+19836. The British Navy (W R-Feb.) 
2800 w. 

t1g992. The Outlook for War in Eurcpe. 
Archibald Forbes (N A R-March.) 4400 w. 

+19996. A Naval Union with Great Britain. 
—A Reply to Mr. Andrew Carnegie. G. S. 
Clarke (N A R-March.) 5700 w. 

20016. The Naval Nightmare. Fred Wood- 
row (A S-Feb. 24.) 700 w. 

*20180. The Catastrophe on Board the 
Brandenburg. Ill. Editorial (Eng L-Feb. 23.) 
1600 w. 

¢20208. Should the Fixed Coast Defenses of 
the United States Be Transferred to the Navy? 
Peter C. Hains (J M S I-March.) 11300 w. 

¢20209. Suggestions for Consideration, 
Relative to the Quartermaster’s Department, 
United States Army. J. G. C. Lee(J MS I- 


. March.) 11300 w. 


f20211. ‘The Management of a Post Hospital. 
John Van R. Hoff (J MS I-March.) 7500 w. 

#20212. The Provost Marshal. G. 
Carpenter (J M S I-March.) 7300 w. 

$20213 Rifle Practice in Its Relation to Eye- 
Strain. Ill. John M. Banister (J M S I-March.) 
6000 w. 

#20218. ‘' Admiralty Practice.” Editorial 
(E-Feb, 23.) 2000w. 

*20220, Why We Needa Navy. Editorial 
(E-leb. 23.) 3000 w. 


We supply copies of these articles, 


t20251. The United States Triple-Screw 
Protected Cruiser ‘tColumbia.” Ill, Thomas 
F, Carter (J A N E-Feb.) 10800 w. 

420252. Lossof H. M. S. Victoria (J AN 
E-Feb.) 27000 w. 

$20253. The Contract Trial of the United 
States Steamship Marblehead. Ill, Clarence A. 
Carr (J A N E-Feb.) 17000 w. 

20293. The Cipher Code.—Reprint from N. 
Y. Sun (ScA S-March 10.) 2000 w. 

20294. American Men for the Navy. F.M. 
Bennett (ScA S-March 10.) 1800 w. 

20332. The Torpedo Boat ‘‘ Cushing.” Ill. 
(I Age-March.) 1200 w. 

Serials. 

16960. Remarks Upon the Organization of 
the Armies of Europe. J. J. O'Connell (J MS 
I-Began Nov.—3 parts to date—45 cts. each). 

20068. The Future of Naval Warfare. H. 
Middleton (Inv-Began Feb, 17—2 parts to date 
—30 cts. each). 

20214. A General Review of Existing Artil- 
lery. Gaston Moch(J MS I-Began March—1 
part to date—45 cts). 

MINING. 

19632. Tariff Schedule on Coal. William 
Lamb (M R-Feb. g.) 2800 w. 

19641. Historical Notes on Stoping Ground, 
Halse(E M J-Feb., 10.) 1100 w. 

19642. The Air Compressor Plant at the 
Nottingham Colliery, Pennsylvania. Ill, /E M 
J-Feb. 10.) 1100 w. 

19643. The Wellston Coal District in Ohio 
J. A. Ede(E M J-Feb. 10.) 1200 w. 

*19662. Precious Stones (N-Feb. 1.) 1000 w. 

*19663. Mining in California.—Report of 
the State Mineralogist (Min W-Feb. 3.) 1800 w. 

*19678. The Gelatine Explosives. P. Ger- 
ald Sanford (C G-Feb. 2.) 2700 w. 

*19679. The Coal and Iron Industries in 
Saone-et-Loire (C G-Feb. 2.) 2500 w. 

*19680. Economic Value of Victorian Coal 
(C G-Feb. 2.) 1800 w. 

*19716. Arbitration in the Coal Trade (I C 
T-Feb, 2.) 2800 w. 

19761. Notes on the (White) Mica Deposits 
and Mines of the Saguenay Region. J. Obalski 
(C Eng-Feb.) 1400 w. 

19769 Needed Changes in Mining Methods. 
W. S. Chapman (M S P-Feb., 10.) 1500 w. 

19775. Electricity in Mining. F. O. Black: 
well in The Black Diamond. (Min R-Feb. 
8.) 2000 w. 

19789. The South’s Gold Fields. I. J. J. 
Newman. II. Richard Eames, Jr.(M R-Feb. 
16.) 4000 w. 

19808, Gold and Silver Mining in the South- 
ern States. Stuart W. Cramer (E M J-Feb. 17.) 
1200 w. 

419834. The Coal Question andthe Nation- 
alization of Mines. Hugh H. L. Bellot (W R- 
Feb ) 4200 w. 

*1g844. The Coal Discovery at Dover. (C 
G-Feb. g.) goo w. 


See tntroductor#. 
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#19846. New Central Station for Compressed 
Air at the Blanzy Colliery. {(Abstract of papers 
by M. de Boisset and M. Laurens.) (C G-Feb. 
9.) 4800 w. 

*19886. Risks in Quarrying. 
2500 w. 

*19917. The Murchison Goldfield. 
S-Jan. 6.) 2800 w, 

*19918. Charters Towers Goldfield. 
S-Jan. 6.) 1200 w. 

*1g920. ‘The Coolgardie Goldfield. 
—Jan. 13.) 3700 w. 

*19923. Remarks on the Thames Goldfield. 
Thomas White (A M S-Jan. 20.) 1200 w. 

19930. The Gold Deposits of the Pyrenees. 
(Sc A S-Feb. 24.) 1500 w. 

*19937. Miners’ Homes in the Mojave 
Desert. Ill. John R. Spears (Ch-March.) 
2000 w. 

19965. Pumying Coal to Market. 
Feb. 22.) 2500 w. 

19967. A Gravity System for Handling Coal: 
(Abstract.) Tyler Calhoun (E N-Feb. 22.) 
550 w. 

*19987. Aboriginal Stone (Quarries. 
Holmes in Science. (S-Feb.) 3500 w. 

20019. The Mining District of Ocampo, 
Mexico. H. O. Horsfall (E M J-Feb. 24.) 
1800 w. 

20020. The Accident at the Gaylord Coal 
Mine (E M J-Feb. 24.) 700 w. 

20021. The Mayflower Mine. 
Ill. (EM J-Feb. 24.) goo w. 

20031. Surface and Deep Mining. 
D. McLeod (M S P-Feb. 17.) 1200 w. 

*20074. The Working of Open Quarries. 
Editorial (I S C-Feb. 16.) 1400 w. 

*20079. The Working and Preparation of 
Coal in the Pennsylvania Mines. M. Leproux 
(C G-Feb. 16.) 4200 w. 

*20081. Geology of the West Yorkshire 
Coalfield. (Abstract.) Arnold Lupton (C G- 
Feb, 16.) 1500 w. 

20123. A Reply to W. S. Chapman’s Article 
—‘‘Needed Changes in Mining Methods.” 
Samuel Butler (M S P-Feb. 24.) 1200 w. 

20124. Auriferous Veins of Meadow Lake, 
California. Waldemar Lindgren (M S P-Feb. 
24.) 1500 w. 

20127. Gold in Georgia. George Hunting- 
ton Clark (M R-March 2.) 2600 w. 

20131. Draining a Flooded Mine; and the 
Permeability of Strata to Air. Beverley S. 
Randolph (E N-March 1.) w. 

20149. The Cordite Case in England. (E M 
J-March 3.) 700 w. 

20201. The American Miner in Cuba. (Min 
R-Feb, 22.) 600 w. 

*20222. Method of Working at the Blanzy 
Collieries. M. Mather (C G-Feb. 23.) 5300 w. 

*20225. Mechanical Rock Drilling with Com- 
pressed Air and Water Injection. (Extract.) 
M. J. Druge (C G-Feb. 23.) 1000 w. 

*20226. Chokedamp Poisoning. 
Thomson (C G-Feb, 23.) 2500 w. 


(A L-Feb. 9.) 
(AM 
(A M 


(AMS 


(E N- 


W. 4H. 


California, 


Taylor 


W. Ernest 


We supply copies of these articles. 


*20227. Coaldust in Mines. 


2000 w. 


*20228. Spontaneous Combustion in Coal 
Mines. (Abstract.) W.S. Gresley (C G-Feb. 
23.) 1000 w. 

*20233. The Coal-owners’ Manifesto. 
C-Feb. 23.) 1500 w. 

20257. The Leasing System in Colorado. 
(Sc Q-Sept. and Dec.) 4200 w. 

+20260. The Importance of Transportation 
as a Factor in Cheap Mining. Ill. Percy 
Williams. (Sc Q-Sept. and Dec.) 2500 w. 


$20262. The Michigan Mining Trip. I. Gen- 
eral Review of the Trip. Horace H. Atkins. 
II, Notes on Mining in the Lake Superior Ke- 
gion. J. A. Parra (Sc Q-Sept. and Dec.) 
6000 w. 

20271. The Mesabi Iron Range. FE. P. 
Jennings (Sc-Feb. 9.) goo w. 

20272. Petroleum in Southern California. 
S. F. Peckham (Sc-Feb. g.) 1g00 w. 

*20280. The Red Point Drift Gravel Mine, 
with Discussion. Ill. Charles F. Hoffman 
(1 S F-March.) 6000 w. 

+20299. The Cerro de Pasco Mining In- 
dustry. Otto F. Pfordte (Tr A M E-Feb.) 
3500 w. 


+20300. The Franklinite Deposits of Mine 
Hill, Sussex County, New Jersey. Ill. Frank 
L. Nason (Tr A M E-Feb.) 2600 w. 

+20306. Mine Explosions Generated by 
Grahamite-Dust. Ill. William Glenn (Tr A. 
M E-Feb.) 4000 w. 

20325. Copper Reported in Northwestern 
Arkansas. W. A. Webber (M R-March 9.) 
goo w. 

20327. 


(C G-Feb. 23.) 


(IS 


Are the Coal Operators Ignoramuses ? 
—The Facts About Nova Scotia Coal. M 
Erskine Miller (M R-March g.) 2500 w. 


20328. Dredge for River Mining. Ill. (M 
S P-March 3.) 700 w. 

20330. Quartz Belt of Butte County.— 
Abridged from Article in Oroville Register (M 
S P-March 3.) 1200 w. 

20341. Ontario Mines in 1893 (E M J- 
March 10.) 1300 w. 

20344. The Amy and Silversmith Case, with 
Editorial (E M J-March 10.) 3000 w. 

20354. Mines for Idle Men (Min R-March 
I.) w. 


Serials. 


17458. The Northumberland Coalfield. M. 
E. (C G-Began Nov. 10--6 parts to date—3o 
cts. each). 

18580. The Durham Coalfield. Ill. M. E. 
(C G-Began Dec. 22—6 parts to date— jo cts. 
each). 

18640. Hydraulic Mining. Ill. Henry De 
Groot (M S P-Began Dec. 30—Ended Feb. 24 
—S8 parts—1I5 cts. each). 

19079. ‘Talks on Quarrying. Edward H. 
Williams, Jr. (S-Began Jan.—2 parts to date— 
30 cts. each), 


See introductory, 
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19682. The Sinking and Equipment of 
Shafts. Ill. (E-Began Feb. 2—2 parts to date 
—30 cts. each). 

19919. North Queensland Goldfield (A MS 
-Began Jan. 6—2 parts to date—3octs. each). 

20223. The Cumberland Coalfield. M. E. 
(C G-Began Feb. 23—1 part to date——30 cts). 


RAILROADING. 


*19614. South American Railroad Develop- 
ment. Courtenay De Kalb (E Mag-April.) 
4000 w. 

*19618. Transportation by Wire-Rope Tram- 
ways. Ill. William Hewitt (E Mag-April.) 
4000 w. 

19624. Wages onthe Union Pacific. Edit- 
orial (R A-Feb. g.) 1300 w. 

19625. Railways in Sweden, (Extract.) V. 
Klemming and W. Wahren (R A-Feb. 9.) 
1400 w. 

*19683. Great Western Train Services (E- 
Feb. 2.) 3000 w. 

*19714. Glasgow and Cathcart Circular 
Railway (R P L-Feb. 1.) 3000 w. 

19741. The Boynton Bicycle Electsic Rail- 
way. Ill. (Sc A-Feb. 17.) 1200 w. 

+19752. Permanent Way Notes (I E-Jan. 
13.) 1000 w. 

19754. Locomotive Counterbalancing. III. 
Charles Seymour (R G-Feb, 16 4500 w. 

19756. The Burlington Relief Department, 
with Editorial (R G-Feb. 16.) 2200 w. 

19757. The Union Pacific Injunction Against 
Strikes (R G-Feb. 16.) 1200 w. 

19758. A Railroad from Cucuta to Tamala- 
meque. Map. J. T. Ford (R G-Feb 16.) 
1700 w. 

19764. Distant Signals at Grade Crossings. 
Editorial (E N-Feb. 15.) 1600 w. 

19765. New Locomotives for the New York 
Elevated Railways (E N-Feb. 15.) 700 w. 

19766. The Use and Abuse of the Distant 
Signal at Grade Crossings. Charles Hansel (E 
N-Feb. 15.) 1400 w. 

19773. Comparative Weight of American 
and Foreign Passenger Equipment (R C J-Feb.) 
goo w. 

*19790. Knoxville’s Suspended Railway. III. 
(S R R-Feb. 15.) 600 w. 

*19792. By Cable to the Clouds.—Up the 
Staneerhorn. Ill. (S R R-Feb. 15.) 650 w. 

*19793. A Few Factson Fenders. Ill. (S 
R R-Feb. 15.) 1000 w. 

*19794. Brakes on Electric Roads (S R R- 
Feb. 15.) 1500 w. 

*19795. Maintenance of Rolling Stock (S R 
R-Feb. 15.) 1800 w. 

*19796. Street Railway Labor in Ohio and 
Missouri (S KR R-Feb. 15.) 600 w. 

*19798. Power Selling and Underwriters’ 
Rules (S R R-Feb, 15.) 2800 w. 

19831. The Trolley Wire Must Go,—Trial 
of a New System Intended to Replace It in 
Salem, Mass. (B J C-Feb. 17.) 500 w. 


We supply copies of these 


19853. Air Brakes and Their Maintenance- 
Editorial (R A-Feb. 16.) goo w. 

19858. The Relation of ‘Transportation to 
the Milling Interests. A. J. Vanlandingham (R 
R-Feb. 10.) 1700 w. 

19859. Amendments to the Act to Regulate 
Commerce.—The Gorman Bill, with Editorial 
(R R-Feb., 10.) 1500 w. 

19860, Salaries of Station Agents. James 
Menzies (R R-Feb. 10.) 1800 w. 

*19865. Railway Companies as Dock Owners 
(Tr-Feb. 9.) 1000 w. 

*19870. Tramways in the United Kingdom 
(E-Feb. 9.) 1100 w. 

*19881, The Heilmann Electric Locomotive. 
Ill. (Eng L-Feb. 9.) 4000 w. 

+19894. How Shall We Operate an Electric 
Railway Extending One Hundred Miles from 
the Power Station? H. Ward Leonard (T A I 
E E-Feb.) 1800 w. 

19896. Calculations on the Horse-Power Re- 
quired in Rapid-Transit Trains. C, H. Ma- 
closkie (E E-Feb.) goo w. 

19904. ‘The Pan-American Railroad (A S- 
Feb. 17.) 650 w. 

19905. How Station Agents’ Salaries May Be 
Increased. George De Haven (R R-Feb. 17.) 
2600 w. 

19906, Steel vs. Iron for Engine and Car 
Axle Service. George D. Brooke (R R-Feb. 
17.) 1600 w. 

19907. The Gibbs System of Electric and 
Steam Railway Interlocking. Ill. (R R-Feb. 
17.) 800 w. 

19908. On Formulas for Pile Driving. 
Charles Haines Haswell (R R-Feb. 17.) 1000 w. 

19926. Electric Switches for Trolley Lines, 
Editorial (E R N Y-Feb. 21.) 400 w, 

19954. Cable Railroad Electric Signaling 
System. Ill. (fr Age-Feb. 22.) 2000 w. 

19961. The Panther Creek Viaduct. Ill. 
M. S. Knight (E N-Feb. 22.) 1400 w. 

19964. Recent Experience with Tieplates. 
Ill. Benjamin Reece (E N-Feb. 22.) 600 w. 

19976. The Vertical Influence of the Coun- 
terbalance, with Discussion. Ill R.A. Parke 
(R G-Feb. 23.) 4500 w. 

19977. Causes and Cure of Hot Boxes. F. 
D. Adams, with Discussion (R G-Feb. 23.) 
2400 w. 

19980. Austrian Electric Railroad Signal. 
Ill. (W E-Feb. 24.) goo w. 

*tgg90. The Cable Street-Railway. 
Philip G. Hubert, Jr. (Se M-March.) 4400 w. 

*19999- Recent Railroad Failures and Their 
Lessons, Simon Sterne (F-March.) gooo w. 

20027. Perfect Electric Bonding of Rail 
Joints. Ill, J. H. Vail (S R G-Feb. 24.) 
1400 w. 

20029. Some Early Locomotives. (Abstract 
from Cassier’s Magazine.) J. C. Trautwine, 
Jr. (M G-Feb, 24.) w. 

20034. A New Electrical System of Signal- 
ing for Steam Railways.—The invention of Geo. 
E. Miller, ill. (E Y-Feb, 28.) 800 w. 


articles. See introductory 
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20035. The Advisability of Permitting Elec- 
tric Lines to Cross Railways at Grade.—From 
report of Railroad Commissioners of Connecti- 
cut (R A-Feb. 23.) 1200 w. 

20086. Compelling Testimony in Respect of 
Violation of Law. Editorial (R R-Feb. 24.) 
1600 w. 

20097. 
tion. Ill. 
1250 w. 

20106. Street Railway Storage Traction. J. 
K. Pumpelly (E W-March 3.) 1000 w. 

20113. Lyon Brook Bridge, New York, On- 
tario and Western (K G-March 2.) gco w. 

20115. The Present Status of the Car Coupler 
Question. Editorial (R G-March 2.) 8co w. 

*20117. Experiments on the Expansion of 
Locomotive Fire-Boxes. Ill. (AE RK J-March.) 
2000 w. 

*20118. Railroading under the Reign of 
George IV. (A E R J-March.) goo w. 

f2o121. Irish Railways. G. V. Martyn (1 
E-Jan 27.) 1800 w. 

*20128. The New Tunnel of the N. Y. 5S. 
& W.R. R. under the Palisades (N C B-March.) 
700 w. 

*20129. Railroading Sixty Years Ago. 
per W. Wever (N C B-March.) 2000 w. 

¢20166. The Trolley Cars in Bremen, Ill. 
(S R J-March.) goo w. 

20167. The Development of Electric and 
Alexander McCal- 


The Development of Electric Trac- 
Charles Hewitt (E W-March 3.) 


Cas- 


Cable Railways in London. 
lum (S R J-March.) 2400 w. 


$20168. The Pittsburg, Allegheny and Man- 


chester Traction Company. Ill. (S 
March.) I5co w. 

+20172. The Importance of Complete Metal- 
lic Circuit for Electric Railways. J. H. Vail (S 
R J-March.) 4ooo w. 

*20175. The Draft Electric Traction Regu- 
lations.—Suggested Alterations (El-Feb. 23.) 
6000 w. 

*20181. Modern British Locomotives. 
torial (Eng L-Feb. 23.) 1500 w. 

*20183. Duplex Compound Engines in Swiss 
Mountain Roads. Ill. Henry Gretener (L E- 
March.) 800 w. 

*20184. Improving the Valve-Motion of 
Locomotives (L E-March.) 1400 w. 

*20187. Some Brains in Wheel Making. 
Ill. Camille Mazeaux (L E-March.) 2000 w. 

20190. The Need of Pooling. E. W. Med- 
daugh (R A-March 2.) 1400 w. 

20191. State Supervision of Grade Crossings 
and Junctions in the State of Illinois. Charles 
Hansel (R A-March 2.) 1700 w. 

*20199. The Cowlairs Works of the North 
British Railway. Ill. A. E. Lockyer (R W- 
Feb.) 3000 w. 

20268. The Railroad Policy of Ireland (R R- 
March 3.) 2400 w. 

20269. Maximum Speed of Locomotives.— 
Some Interesting Facts and Figures on the Sub- 
ject (E R N Y-March 7.) 800 w. 


R J- 


Edi- 


20291. A Private Palace Car, (Reprint from 
the Philadelphia Times.) (Sc A-March 10.) 
1200 w. 

+20308. Navigation of Railroads, 
Schindler (A-March.) 2500 w. 

20316. Recent Types of Street Car Fenders, 
Ill. (E N-March 8.) 1800 w. 


20317. Safety Fenders and Improved Brakes 
on Street Railways. Editorial N-March 8.) 
1600 w. 

20321. Steam Distribution for High Speed 
Locomotives (R G-March g.) 43c0 w. 

20322. The Distribution of Weight on Driv- 
ing Wheels. Editorial (R G-March g.) 1600 w. 

20323. The Pennsylvania Railroad Report 
(R G-March g.) 1300 w. 

20333. A Novel System Proposed for Rapid 
Transit from Chicago to New York, Ill. (I Age- 
March.) 800 w. 


Solomon 


Serials. 


12001. Rails on the Creep. Ill. A. Ewbank 
(I E-Began March 11, 1893—40 parts to date— 
45 cts. each), 

15496. Railroad Coppersmithing. John Ful- 
ler, Sr. (L E-Began Sept.—7 parts to date—30 
cts. each), 

17464. Vancouver to Chicago. Ill. Killing- 
worth Hedges (I & I-Began Nov. 1o—2 parts 
to date—30 cts. each). 

17826. Evolutionof the Air Brake. Ill. Paul 
Synnesvedt (R E M-Began Dec.—4 parts to 
date—15 cts. each). 

18225. Experiences of a Superintendent. C. 
P. Young (S R R-Began Dec.—3 parts to date— 
30 cts. each). 

18549. The Intrinsic Value of Street Railway 
Investments. Edward E. Higgins (S R J-Be- 
gan Jan.—3 parts to date—45 cts. each). 

18711. Electric Railway Motors: Their Con- 
struction and Operation. Ill. Nelson W. Perry 
(S R G-Began Jan. 6—g parts to date—15 cts. 
each). 

18891. The Railway Mania. G. A. Sekon 
(R P L-Began Jan, t—Ended Feb, 1—2 parts— 
30 cts. each). 

18957. Ventilation of Passenger Cars. James 
F. Hobart (R C J-Began Jan.—2 parts to date 
—1I5 cts, each). 

18968. Moving Houses over Railway Tracks 
(S R R-Began Jan.—2 parts to date—3o cts, 
each). 

19251. Around the World, to China, and 
Home. E. J. Lewis (L E-Began Feb.—Ended 
March—2 parts—30 cts. each), 

19306. The Third Avenue Cable Railway, 
New York City (E N-Began Feb. 1—3 parts to 
date—15 cts. each). 

19340. The Transformation of Baltimore. 
Ill (S R J-Began Feb.—2 parts to date—45 
cts. each). 

19505. Noteson Some French and Italian 
Railways. J. Pearson Pattinson (R W-Began 
Jan.—2 parts to date—3o cts. each). 


19527. Electrolytic Effects in Street Railway 


We supply copies of these articles, See introductory. 


| 
: 


14 


Return Circuits ; Their Cause and Prevention. 
W. Nelson Smith (S R G-Began Feb. 3—Ended 
Feb. 17—3 parts—15 cts. each). 

20112. Vestibules, Platform Canopies and 
Hoods. Ill. (R G-Began March 2—2 parts to 
date—15 cts. each). 

20206. The Electric Tramway at Remscheid. 
Ill. Julius Maier (E L-Began Feb, 23—1 part 
to date—30 cts). 

SANITARY ENGINEERING. 

19634. Recent Metropolitan Sewerage Work, 
Boston, Mass. Ill. (E R-Feb. 10.) 2000 w. 

19653. The Modern Rain-Bath. William 
Paul Gerhard (A A-Feb. 10.) 4400 w. 

19767. Area Needed for Sewage Disposal by 
Irrigation. George FE. Waring, Jr. (E N-Feb. 
15.) 2500 w. 

19807. Flushing of the Tiber Sewer Out- 
let, Washington, D.C. Ill. Charles F. Powell 
(E R-Feb. 17.) 700 w. 

*19861. Street Gullies (I & I-Feb. 9.) 3600 w. 

*19867. The Purification of Sewage by Mi- 
crobes. Editorial (E-Feb. 9.) 2000 w. 

19957. Plumbing Instruction at the Pratt 
Institute. Ill. (Met W-Feb. 24.) 1800 w. 

19958. Sanitation in the House. Robert 
Morgan (Met W-Feb. 24.) 1500 w. 

20013. Sewage Disposal, Framingham and 
Marlborough, Mass. Ill. (E R-Feb. 24.) 1400 w. 

20155. Filtrationof Water and Sewage. (Ab- 
stract.) Hiram F. Mills (A & B-March 3.) 
1650 w. 

Serials, 


5358. Sewage Purification in America. III. 
(E N-Began July 14, 1892—39 parts to date— 
15 cts. each). 

10425. A Healthy Home. Francis Vacher 
(S R-Began Feb. 1, 1893—26 parts to date— 
30 cts. each). 

14839. Water Purification in America. III. 
(E N-Began Aug. 3—8 parts to date—15 cts. 
each). 

18870, Humidity and Ventilation. Joseph 
Masinette (A Ar-Began Jan. 13—2 parts to 
date—15 cts. each). 

19813. American Plumbing (D E-Began 
Feb—1 part to date—30 cents). 

20014. Plumbing in the Metropolitan Build- 
ing. Ill. (E R-Began Feb, 24—1 part to 
date—1I5 cts). 

20194. Sewage Disposal. George E. Waring 


(E R-Began March 3—1 part to date—15 cts). 


STEAM ENGINEERING. 

19623. Knotty Points in Hot-Water Works. 
Ill. (Reprint from London Ironmonger.) F. 
Dye (A Ar-Feb. 10.) 1200 w. 

19628. Petroleum vs. Coal (M G-Feb. Io.) 
1000 w. 

19631. About Boilers—To Figure the Strength 
of a Riveted Joint. Ill (B J C-Feb. 10.) 
2000 w. 

*19637. Economic Value of Steam-Pressure 
Records. Jarvis B. Edson (E M-Feb.) 3700 w. 
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*19685. Fact and Fiction in Boiler Explo- 
sions (E-Feb. 2.) 1500 w. 

*1g710. Triple Expansion Engines. Joseph 
Butterworth (P Eng-Feb. 2.) 2500 w. 

19737. Concerning Boilers. W. H. Wake- 
man (A M-Feb, 15.) 1100 w. 

19740. High-Grade Steam Engine Tests 
(A M-Feb, 15.) g00 w. 

*19799. Maximum Contemporary Economy 
of the Multiple-Expansion Steam Engine. R. 
Hl, Thurston (S J E-Feb.) 5000 w. 

19812. The Generation of Steam from the 
Waste Heat and Gases of Coke Ovens. Ill. 
Erskine Ramsay (A M & 1 W-Feb. 16.) 5500 w. 

*19814. Bends and Pipe Bending. Leicester 
Allen (D E-Feb.) 850 w. 

19832. Refrigerating Machines. —Some Prin- 
ciples Engineers Should Know (BJ C-Feb. 17.) 
2000 w. 

19833. A New Method of Using the Indi- 
cator.—To Attain Greater Movement at Ends 
of Stroke (B J C-Feb. 17.) 800 w. 

*19843. Some Advantages in Using Sized 
Clean Coal. Walter J. May (C G-Feb. 9.) 
1500 w. 

19856. An Interesting Boiler Explosion at 
Towanda, Pa. Ill. (S V-Feb. 15.) 550 w. 

*1{9875. Economical Steam Compression. J. 
Burkitt Webb (M W-Feb. 9.) 600 w. 

19884. On the Problem of a Downward 
Draft. P. H Vander Weyde (M & B-Jan.) 
1200 w. 

19898. The Economy in Oil Fuel. C. O. 
Billow (E E-Feb.) 1500 w. 

19899. Coal and Oil as Fuel: Their Relative 
Values. J.C. McMynn (E E-Feb.) 700 w. 

19900. Economy in Steam Generation. B. 
J. Arnold (E E-Feb,) 1600 w. 

19969. Incrustation in Boilers—The Danger 
from It and the Proper Way to Prevent It (B J 
C-Feb. 24.) 1850 w. 

19970. Cylinder Condensation—Its Relation 
to Steam Engine Economy (B J C-Feb. 24.) 
1800 w. 

*19985. The Country Engineer and His In- 
dicator. Ill, Riddell (S-Feb.) 1500 w. 

*20119. Pump Valves. W. E. Lilley (A E 
R J-March.) 1800 w. 

20156. Concerning the Slide Valve. George 
C. Shepard (M R C-March 1.) 1500 w. 

20157. Corrosion in Boilers—What Causes 
It (BJ C-March 3.) 1300 w. 

20158. Guides and Crossheads—The Proper 
Form and Methods of Oiling (BJ C-March 3.) 
700 w. 

20159. Experiments with Chimney Drafts— 
The Loss from Excess of Air Supply. (B J C- 
March 3.) 1200 w. 

20161. Feed Water for Steam Boilers (M G 
-March 3.) 1600 w. 

*20182. The Elements of Boiler-Making. 
Ill. C. E. Furness (L E-March.) 1800 w. 

*20229. Externally-Fired Boilers (P Eng- 
Feb. 23.) 2000 w. 


We supply copies of these articles. See introductors 
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¢20255. The New Thornycroft Boiler. Ill. 
(J A N E-Feb.) 11500 w. 

20274. Mechanical vs. Chimney Draft (P S- 
March.) 1500 w. 

20288. Chimneys. William Barnet Le Van 
(A M-March 8) 1000 w. 

20355. Building an Engine Foundation.— 
What to Use and how to Do It. Ill. (BJ C- 
March 10.) 1600 w, 

20356. Oils and Lubrication.—The Different 
Kincs and Uses (B J C-March 10.) 1700 w. 


Serials. 


11138. Notes on the Steam Injector. III. 
Strickland L. Kneass (E M-Began March, 1893 
—1I2 parts to date—30 cts. each). 

13033. Practical Hints to Boilermakers and 
Templaters. Ill. (M W-Began May 12—6 parts 
to date—3o cts. each), 

16756, Theory of Steam Engine Governors, 
] .Begtrup (A M-Began Oct. 19—4 parts to date 
—15 cts. each). 

18986. Boiler Calculations. James F. Hobart 
(S M-Began Jan. 15—3 parts to date—I5 cts. 
each). 

19042. Water-Tube Boilers. Ill. (Eng L- 
Began Jan. 12—Ended Feb. 16—6 parts—3o0 
cts. each). 

19639. High Speed Station Engines. John 
Radinger (E M-Began Feb.-—1 part to date—30 
cts). 

19675. On Rotatory and Reaction Engines. 
Ill. Alexander Morton (M W-Began Feb. 2— 
Ended Feb. g—2 parts—30 cts. each). 

19709. The Indicator and Its Diagrams, III. 
Charles Day (P Eng-Began Feb. 2—2 parts to 
date—30 cts each). 

19755. Analysis of Boiler Tests by Bryan 
Donkin and Kennedy. Ill. (RK G-Began Feb. 
16—Ended March 2—2 parts—15 cts. each). 

19882. Trial of McPhail and Simpson’s 
Superheater. Ill. J. F. L. Crosland (Eng L- 
Kegan Feb. g—Ended Feb, 16—2 parts—30 cts, 
each). 

TELEPHONY AND TELEGRAPHY. 

19629. Improvements in Telephone Ex- 
change Service at St. Louis. Ill. (W E-Feb. 
10.) 1400 w. 

19630. The Telephone Situation (W E-Feb. 
10.) 3000 w. 

19671. The New Telephone Exchange at 
Paris. Ill. (E R N Y-Feb. 14.) 1700 w. 

19672. Some Tetephonic Discussion. Julian 
A. Moses (E R N Y-Feb. 14.) 1200 w. 

*19698. French Cable Enterprise. Map (El- 
Feb. 2.) 1300 w. 

*19706. A Photo-Telegraph. H. C. John- 
son (E L-Feb. 2.) 1100 w. 

19734. A Contribution to the Theory of 


Telephony. A. E. Kennelly (E W-Feb. 17.) 
1800 w. 
¢1g910. Onthe Excursion of the Diaphragm 


of a Telephone Receiver. Charles R. Cross and 
Henry M., Phillips (T Q-Oct.) 1200 w. 


We supply copies of these articles. 


19928. Howto Make a Telephone Call. III. 
(ScA-Feb. 24.) 2000 w. 


19979. Projected Ocean Cables (W E-Feb. 
24.) 850 w. 
*20049. Telegraphic Communication _ be- 


tween England and India: Its Present Condition 
and Future Development, with Discussion. E. 
O. Walker (J S A-Feb. 16.) 1100 w. 

20092. A Review of the Progress of Tele- 
graphy During the Past Quarter of a Century. 
William Maver, Jr. (E W-March 3.) 10co w. 

20093. The Birth and Growthof Telephony, 
Thomas D. Lockwood (E W-March 3.) 1400 w. 

*20174. The New Telegraph Cable in the 
St. Gotthard Tunnel (El-Feb. 23.) 2200 w. 

*20178. Electric Signalling Without Wires, 
With Discussion. W. H. Preece (J S A-Feb. 
23.) 5000 w. 

*202I19. Inductive 
(E-Feb. 23.) 1400 w. 

*20250. The Telegraphic Link between Eng- 


Telegraphy. Editorial 


' land and India (I & I-Feb. 23.) 1600 w. 


Serials. 


18628. The Electro-Magnet; or, Joseph 
Henry’s Place in the History of the Electro- 
Magnetic Telegraph. Ill. Mary A. Henry (E 
E N Y-Began Jan. 3—7 parts to date—I5 cts. 
each). 

18876. The Telephone Patent Situation (E 
EN Y-Began Jan. 17—5 partsto date—15 cts. 
each). 

20069. Visual Telegraphy.—A Review of 
the Work in this Field (E N Y-Began Feb. 23 
—I part to date—1I§5 cts). 

MISCELLANEOUS. 

19447. On the Problem of Aerial Naviga- 
tion. (Reprint from Aeronautics.) C. W. Hast- 
ings (Eng-Feb. 3.) 1800 w. 

+19451. Views of Rubber Men on Rubber- 
Tree Culture (I R W-Jan. 15.) 2200 w. 

+19453. Causes of Decomposition in India- 
Rubber Proofed Goods. Percy Carter Bell (I 
R W-Jan. 15.) 1000 w. 

*19466. The Position and Prospects of Ae- 
rial Navigation (E Rev-Jan. 20.) 1400 w. 
19472. The Dotsero Volcano, III. 

Lakes (Sc Q-Jan.) 3000 w. 

19478. The Burned Testing Laboratory at 
Purdue University. Ill. (R R-Feb. 3.) 500 w. 

*19486. The Scientific Uses of Liquid Air.— 
Report of Lecture by Prof. Dewar (C G-Jan. 
26.) 1500 w. 

*1g511. A Lesson in Eastern Enterprise and 
Progress We Can Well Afford to Note (Inv-Jan. 
27.) 1500 w. 

*1g519. Transporting Buildings. Ill. 
L-Jan. 26.) 1100 w. 


Arthur 


(Eng 


$19532. The Relation of the Land Question 
to Other Reforms. J. Bellangee (A-Feb.) 
3300 w. 

+19533. Honestand Dishonest Money. John 


Davis (A-Feb.) 4200 w. 
19545. How Gold Is Shipped (Min R-Feb. 
1.) 1500 w. 


See introductory. 
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*19616. The Beet-Sugar Industry in the 
United States. Ill. Harvey W. Wiley (E Mag- 
April.) 3000 w. 

*r1g621. The Growing Influence of the En- 
gineer. J. F. Holloway (E Mag-April.) 3000 w. 

*19622. The Outlook for an Improvement in 
Business. J. Edward Simmons (E Mag- 
April) 2500 w. 

*19665. Fossil Wood. A. S, Wilson (K- 
Feb. 1.) 2900 w. 

*19666. Viscosimetry. 
2200 w. 

#19686, The Antwerp Exhibition, Ill, (E 
-Feb. 2.) 2000 w. 

*19688. The Public Life of Works of Art in 
Greece (A L-Feb. 2.) 2800 w. 

419745. Fabian Economics. W. H. Mal- 
lock R-Feb.) w. 

$19747. The Political Future of Labor,” T. 
R. Threlfall (N C-Feb.) 7200 w, 

*19827. Some Industrial Achievements and 
Lessons of the Past Year (Inv-Feb. Io.) 
2200 w. 

$19835. Cardinal Vaughan and the Social 
Question, W. R. Sullivan (W R-Feb.) 
3500 w. 

19839. The Art of Book and Newspaper II- 
lustration. (Extracts.) Henry Blackburn (A A- 
Feb. 17.) 4500 w. 

19857. A Comparison of the Leading Patent 
Systems. F. W. Barker (S V-Feb,. 15.) goo w. 

t1g9909. The Educational Process of Train- 
ing an Engineer, Gaetano Lanza (‘T Q-Oct.) 
5000 w. 

tigg12. The Technical School and the 
University. Francis A. Walker (T Q-Oct.) 
2600 w. 

¢19913. ‘The Origin of Parallel and Inter- 
secting Joints. W. O. Crosby (T Q-Oct.) 
2500 w. 

*19931. The Cityof Washington, Ill, (EI 
-Feb.) 2500 w. 

*19936. .A Study of Anarchists and Their 
Theories in Europe. Paul Desjardins (Ch- 
March.) 2700 w. 

*19997. An Income Tax: Is It Desirable? 
David A. Wells (F-March.) 6000 w. 

*19998. An Income Tax: Reasons in Its 
Favor. U.S. Hall (F-March.) 2000 w. 

*20000. Colonization as a Remedy for City 
Poverty. F.G. Peabody (F-March.) 4800 w. 

*20001. Current Plans for Reforming Society, 
I.—The Programme of the Nationalists. Edward 
Bellamy. II.—The Absurd Effort to Make the 
World Over. W. G. Sumner (F-March.) 
g500 w. 

¢20017. A German Hard-Rubber Factory 
and Its Owner—Dr. H. Traun’s Harburg Rub- 
ber Co, (I R W-Feb. 15.) 2100 w. 

+20018. No Results from Rubber Culture 
Upto Date. Herman Reimers (I R W-Feb. 
15.) 1000 w. 

*20036. Flying Machinery. Editorial (M- 
Feb, 15.) 1100 w. 


Ill. (I & I-Feb. 2.) 
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*20046. Discoveries and Inventions of the 
Latter End of the Nineteenth Century. Moon- 
shine (E R L-Feb. 16.) 3300 w. 

*20053. The Jardin des Plantes (A L-Feb, 
16.) 2600 w. 

*20065. The Johns Hopkins University, Bal- 
timore (E-Feb. 16.) 1g00 w. 

20070. Concerning a Change of Policy in the 
Administration of the Patent Office. (Abstract.) 
Philip Mauro (E N Y-Feb. 28.) 1800 w. 

20151. The Training of Engineers, George 
W. Melville (Eng-March 3.) 2300 w. 

20152, Success in Industrial Management. 
(Abstract.) Thomas D. West (I T R-March 
I.) w. 

*20198. The Ship Canal and the Rate Ques- 
tion (Tr-Feb, 23.) 1400 w. 

*20216. The University of Chicago (E-Feb. 
23.) 2300 w. 

*20238. The Caves at Mentone (A L-Feb. 
23.) 1500 w. 

+20243. New Species of Crinoids and Brachi- 
opods fromthe Missouri Hamilton. Ill. R.R. 
Rowley (A G-March.) 1000 w. 

420244. The Chemical Composition of Some 
of the White Limestones of Sussex County, New 
Jersey. Frank L, Nason (A G-March,) 1600 w. 

t20245. A Bit of Iron Range History. 
Horace v. Winchell (A G-March.) 2800 w. 

$20246. Pleistocene History of the Cham- 
plain Valley. S, Prentiss Baldwin (A G-March.) 
5200 w. 

20292. French Customs Guards and French 
Smugglers. Ill, (Sc A S-March 10.) 2700 w. 

420303. Some Experiments for Determining 
the Refractoriness of Fire-Clays. Ill. H.O. 
Hofman and C, E. Demond (Tr A M E-Feb.) 
4500 w. 

420307. The Right of Eminent Domain. 
Edward Osgood Brown (A-March.) 2000 w. 

20343. The Calculation of the Fusibility of 
Clays. H. A. Wheeler (E M J-March 10.) 
1200 w. 

Serials, 


14653. Theory vs. Practice. W.M. Patton 
(S-Began July—8 parts to date—30 cts. each). 

16290, The Atmosphere as a Medium of 
Travel. Fred W. Brearey (I & I-Began Sept. 
I5—g parts to date— 30 cts. each). 

16514. The Evolution of Artificial Light. 
E. L. Lomax (P A-Began Oct. 16—8 parts to 
date—15 cts each). 

17553. Management of Men and Manufac- 
turing Industries. Thomas D. West (Ir Age- 
Began Nov. 23—6 parts to date—15 cts. each). 

18912. Engineering Cost Accounts (E-Be- 
gan Jan. 5--Ended Feb. 23—4 parts—15 cts. 
each). 

18930. Carnot and Modern Heat. Oliver 
Lodge (Eng L-Began Jan. 5—8 parts to date-— 
30 cts. each), 

19052. Notes on the Manufacture of Ropes. 
Ill. W. C. Popplewell (P 12— 
3 parts to date—3o cts. each). 


We supply copies of these articles, See introductory. 
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ARCHITECTURE. 

*20358. Architectural Education for America. 
IIL The English method. R. W. Gibson, IV. 
An Outsider’'s View. Barr Ferree (E Mag- 
May) 3000 w. 

20379.—$1.50. Treatment of Metals for 
Structural Purposes.—Discussion on paper by 
James Christie (T C E-Dec.) 3800 w. 


*20j01. Swiss ‘* Cipollino”’ Marbles (I C B- 
March 2.) 1800 w. 
*20402. Marble Decoration. Ill. Arthur 


Lee (I C B-March 2.) 600 w. 

*20404. The Proposed Addition to West- 
minster Abbey. H. P. Burke. Downing (A L- 
March 2.) 2500 w. 


*20442. Direct Contracting (S A-March.) 
1700 w. 

*20443. Professional Practice. A. C. Bruce 
(S A-March.) 1400 w. 

*20444. Professional Ethics. E. G. Lind 


(S A-March.) 1250 w. 

20479. Some Great Churches of France.— 
Notre-Dame D’Amiens. Walter Pater (N C- 
March.) 3500 w. 

*20525. Current Architectural Styles. Grant 
Helliwell (Can A-March.) 4000 w. 


*20526. Carving. Ill. (Can A-March.) 
1200 w. 
*20527. Some Points on Building. Joseph 


Power (Can A-March ) goo w. 

20533. The Effect of Frost on Green Ma- 
sonry (E R-March 17.) 1700 w. 

20552. New Zealand Timber. (Abstract.) 
C. E. Oliver (A & B-March 17.) 1000 w. 


+20560. Expert Decisions of Competitions. 
N. S. Patton (f A-March.) 4000 w. 


*20579. Parquetry Floors (I C B-March 9g.) 
goo w. 

*20581. Distempering (I C B--March 9g.) 
1800 w. 

*20582. Dec co-re-o. Ill. (IC B-March 9.) 
400 w. 

*20584. Mosaics (A L—March g.) 3000 w. 

*20585. The Abbeys and Cathedrals of Scot- 


land (A L-March g ) 1500 w. 

*20586. The Mosaic Lecoration of the Choir 
of St. Paul’s (A L-March g.) 5000 w. 

*20588. A New Palace in Venice (A L-March 
g.) 1500 w. 


20624. Scandinavian Timber Roofs (R & T- 
March.) 1800 w. 
20685. The Vibration of Tall Buildings 


under High Winds (E R-March 24.) 700 w. 


*20745. Buildings and Earthquakes in Japan 
(A L-March 16.) 3300 w. 


*20747. Knuckle-Bone Floors (A L-March 
16.) 1000 w. 
20766. Rough Casting in Canada. Fred T. 


Hodgson (A & B-March 24.) 1500 w. 


20767. Observations on the Plan of Dwelling 
Houses in Towns. (Abstract.) Prof. Kerr (A 
& B-March 24.) 2100 w. 


*20827. Detailing of the Roof Trusses for 
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the Manufacturers and Liberal Arts Building, 


California Mid-winter Fair. Ill. D. E. Con- 
don (C A-March.) 1500 w. 
20881. Evangelical-Lutheran Churches, 


Dr. von Lechler (A A—March 31.) 1700 w. 
20882. The School of Architecture of? the 
University of Pennsylvania (A A-March 31.) 
2200 w. 
*2cgo5. Style in Residential Architecture. 
Charles E, Jenkins (A B D-March.) 1800 w. 


*20909. Dabbling in ‘* Architecture” (B A- 
March 23.) 1800 w. 
*20924. Architecture in the East End. P. 


E. Masey (A L- March 23 ) 6700 w. 

20936. Treatment of Masonry Walls (E R- 
March 31.) 1200 w. 

20948. Some Italian ‘‘ Survivals.”—A ‘‘ Long 
House” in the Tiber Delta. Ill. (Sc—March 2.) 
1400 w. 

*20982. Gothic Architecture in Brick. III, 
(B B-March.) 3700 w. 


*20984. Structure and Material in High De- 
sign. Ill. Barr Ferree (B B-March) 3000 w. 
21042. A Skillful Piece of Remodeling. Il, 


(A & B-April 7.) 11co w. 
21044. Government 
with Private Buildings. Ill. 

A-April 7.) 6000 w. 
*21121. Owen B. Maginnis on the Construc- 
tion of Hardwood Doors (N B-April.) 1000 w. 


Buildings Compared 
Glenn Brown (A 


*21122. Coleridge on Art (A L-March 30.) 
2700 w. 
*21123. John Nashand Elis Contemporaries 


(A L-March 30.) r80o w. 
*21133. Competitions (S A-April.) 1400 w. 
*21149. Notes on Michigan Building Stones. 
W. H. Pettee (S-April.) 1850 w. 


*21151. Indiana Building Stones. 
Thompson (S-April.) 1800 w. 


Maurice 


*21152. Building Stones in Vicinity of Cin- 
cinnati, O. W. B. Ruggles (S-April.) 6000 w. 
Serials. 

7121. Office-Help for Architects. George 


Hill (A A-Began Oct. 8, 1892—27 parts to date 
—15 cts. each). 

12568. Building Construction and Superin- 
tendence. F. E. Kidder (A & B-Began May 
6—22 parts to date—15 cts. each). 

17790. Vermont Marble Deposits. Ill. 
George C. Underhill (S-Began Sept.—6 parts 
to date—30 cts. each). 

18857. Electrical Science for Architects. 
Russell Robb (A A-Began Jan. 13—3 parts to 
date—r5 cts. each). 

19078. Problems in Stone-Cutting. Ill. 
Edward W. Hind (S-Began Jan.—3 parts to 
date—30 cts. each). 

19345. The French Renaissance. Ill. An- 
thyme Saint-Paul (A A-Began Feb. 3—5 parts 
to date—15 cts. each). 

19713. Brick and Marblein the Middle Ages. 
G. E. Street (B B-Began Jan.—3 parts to date 
—30 cts. each), 


We supply copits of these articles. See introductory, 
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19749. Lead Light and Stained Glass Glaz- 
ing. Jehan Le Vitrier (P] D-Began Feb, 1—2 
parts to date—30 cts. each). 

20336. Framed Structures. Review of book 
by Johnson, Bryant and Turneaure (f E-Began 
Feb. 3 2 parts to date—45 ct’. each), 

20400. The Chemistry of Paints and Pre- 
servatives for Wood and Iron.  F. B. Guthrie 
(I C B-Began March 2—Ended March 23—4 
parts —30 cts. each), 

20419. Modern Methods of House Painting. 
A. Ashmun Kelly (Pl D-Began March—t1 part 
to date—30 cts). 

20587. Color in Street Architecture. 5S. B. 
Beale (A L.-Began March g—Ended March 16— 
2 parts—30 cts. each). 

20693. Colonial Work in the Genesee Valley. 
Ill. Claude Fayette Bragdon (A A-Began 
March 24—1 part to date—15§5 cts). 

20879. Queen Anne or Free Classic Archi- 
tecture and the Revival of 1870 80. George C. 
Mason, Jr. (A & B-Began March 31—Ended 
April 7—2 parts—15 cts. each). 

20910. Some Notes on Zinc Roofing. Arthur 
Bb. Plummer (B A-Began March 23—2 parts to 
date—30 cts. each), 

21131. Roofs. Ill. George H. Blagrove 
(I C B-Began March 30—1 part to date—30 cts). 


21150. lL.imestone asa Building Stone. T. 
C, Hopkins (S-Began April—1 part to date— 


80 cts). 
CIVIL ENGINEERING, 


203607.—$1.50. Discussion on paper by F. A. 
Mahan—‘‘ Inland Transportation” (TC E- 
Dec.) 5400 w. 

20368.—$1.50. Subaqueous Rock Excavation 
—Discussion on paper by James Deas (T C E- 
Dec.) 1500 w. 

20369.—$1.50. Discussion on paper by Wil- 
liam Murray Black—‘‘ The Improvement of 
Harbors on the South Atlantic Coast of the 
United States” (T C E-Dec.) 5000 w. 

20374.—$1.50, ‘‘The Continuous Superstruc- 
ture of the Memphis Bridge’—Discussion on 
paper by George S. Morison (T C E-Dec.) 
2800 w. 

20375.—$1.50. ‘‘ Bridge Substructure and 
Foundations in Nova Scotia.” Il], Discussion on 
paper by Martin Murphy (T C E-Dec.) 4000 w. 

20376.—$1.50. Manufacture and Testing of 
Portland Cement. Discussion on papers by Max 
Gary and Henry Faija (T C E-Dec.) 6000 w. 

+20384.—$1.50. The North Sea Canal of Hol- 
land. Discussion on paper by A, E. Kempees (T 
C E-Dec.) 1800 w, 

20129. The St. Clair and Erie Ship Canal 
R-March 10.) 1300 w, 

20520. The Stone Arch, William Cain (E 
N-March 15.) 1600 w. 

20529. The Nicaragua Canal.—Shall It Be 
Constructed by the Aid of the National Govern- 
ment ?—The Views of a Number of Governors 
on This Subject (M R-March 16) 3200 w. 

20569. The Barton Swing Aqueduct. III. 
{S V-March 15.) 1800 w, 


We supply copies of these articles, 
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*20578. Pile Driving. (Abstract.) Henry 
O'Connor (G W-March 10.) 2800 w. 

*20617. ‘The Improvement of the River 
Clyde. Editorial (E-March 9 ) goo w. 

20657. ‘Tunnels near New York City. Re- 
print from the N. Y. Tribune (Sc A S-March 
24.) 2500 w. 

20673. A New Formula for Bending Stress. 
Hlenry Szlapka (E N-March 22.) 1500 w. 

20074. ‘the Ownership of Survey Records. 
W. S. Raymond and Editorial (E N-March 22.) 
3500 w. 

20075. Kemoving the Channel Pier of the 
Scioto River Bridge. M. L. Byers (E N- 
March 22.) goo w. 

20689. Underground Work in Rochester, 
N.Y. Ill. George A. Redman (W E-March 
24.) 700 w. 

420729. Wear and Tear of Materials on 
Macadamized Roads. R C. McKennie (I Eng 
-Feb. 17.) 2500 w. 

*20764. Maintaining Streets Without and 
With Car Tracks. W. L. Dickinson (S-March) 
2200 w. 

20818. A New Speedway on the Banks of 
the Harlem River, in New York City. Ill. (Se 
A-March 31.) 1500 w. 

*20828. Inter-Oceanic Ship Canal Commu- 
nication by the American Isthmus. (Extracts.) 
N. J. Manson (C A-March.) 3000 w. 

20840. The Prospect of a North River 
Bridge. Chauncey M. Depewin N. Y. Trib- 
une (E N-March 29.) goo w. 

20870. The Romance of the Great Canal. 
lll. G. T. Ferris (Cos-April.) 3500 w. 

*20893. Building Stone for Engineering 
Structures. (Extracts.) W. B. Ruggles (A E 
R J-April.) 2700 w. 

*20952. The Properties of Asphalts. E. J. 
De Smedt (P-April.) 1500 w. 

*20953. Brick Paved Streets and Roads, A. 
O. Jones (P-April.) 1650 w. 

*21002. Landslides. Ill, David Molitor 
(J A E S-Jan.) 10500 w. 

*21004. A New Prismatic Stadia. Ill. 
Robert H. Richards (J A E S-Jan.) 3500 w. 

21012, ‘The Bartissol Plan for Finishing the 
Panama Canal (E G-April 5.) goo w. 

21017. The Bearing Power of Piles. (EN 
-April 5.) 2500 w. 

21118. The Van Buren Street Tunnel, Chi- 
cago. Ill, (EK R-April 7.) 1500 w. 


Serials. 


16520, Plant and Gear Made Locally for the 
Kistna Bridge. Ill, F. J. E. Spring (I E-Be- 
gan Sept. g—8 parts to date—45 cts. each). 

19649. Beams of Uniform Strength. Wil- 
liam White Robertson (I E-Began Jan. 6—3 
parts to date—45 cents each). 

19687. Recent Breakwaters and Sea De- 
fences in Italy. Ill. L. Luiggi (E-Began 
Feb. 2—Ended March 9—3 parts—30 cts, each), 

20428. Walnut Street Bridge, Philadelphia, 


See introductors 


il 
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1894. 


Pa, Ill. (E R-Began March to—Ended March 
24—2 parts—I5 cts each). 

20583. Hudson County Boulevard (EK R- 

Began March 24—1 part to date—15 cts). 
ELECTRIC LIGHTING. 

20472. Polyphase Transmission, with 
cussion, Ill, Charles F. Scott (E R 
March 14.) 3300 w. 

¢20556 On the Effect of Heavy Gases in 
the Chamber of an Incandescent Lamp. Wil- 
liam A. Anthony (IT A I E E-March.) 6800 w. 

*20574. The Brightness of Light: Its Na- 
ture and Measurement. James Mark Barr and 
Charles E. 8. Phillips (El-March 9.) 3800 w. 

20655. Private Electric Light Plants. Ill. 
Frank C. Perkins (EF W-March 24.) 1600 w. 

*20722. Notes on Designing a System of 
Underground Electric Light Mains. John H. 
Rider. (E E L-March 16.) 3300 w. 

*20723. Various Systems of Underground 
Mains and Methods of Laying Same. 5S. V. 
Clirehugh (E E L-March 16 ) 4000 w. 

20726. Concerning Uniformity of Electrical 
Apparatus. Dr. Louis Bell in Electrical Re- 
porter (A G L J-March 26.) 1800 w. 

#20742. Electricity and Light. 
(I E-Feb. 17.) 750 w. 

2079t. Small Arc Lamps. 
(E E N Y-March 28.) goo w. 


Dis- 
N Y- 


J. E. Gore 


Elihu Thomson 


*20826. The Buoy Lighting of the Water- 
Way to the World’s Fair. J ] Brice (Elek- 
Jan.) goo w. 

*20875. 


Comparative Value of Certain Wir- 
ing Plans and Some Wiring Pointers. : 
Roberts (E E L-—March 23.) 1000 w. 

*20876. Economy of Incandescent Lamps. 
W. Stuart-Smith (E E L-March 23.) 1go0o w. 

20973. Electricity from Kerosene. H. C. 
Cushing, Jr. (E E N Y-April 4.) goo w. 

¢21029. Central Station Lighting. PedroG. 
Salom (J F I-April.) 1800 w. 


21073. Exterior Decorative Lighting at the 
Midwinter Fair. George P. Low (E I-April.) 
600 w. 

21075. Electric Lighting at Rochester, Minn. 


Ill. (E I-April.) 1300 w. 
Serials. 

6709. Electric Light and Power. Ill. Arthur 
F, Guy (E E L-Began Sept. 9, 1892—39 parts 
to date--30 cts. each). 

13548. Arc Lighting. E. Tremlett Carter 
(E R L-Began June 2--14 parts to date—30 cts. 
each), 

19819. Some Notes on the Electric Lighting 
of the City of London. Ill. Major-Gen. 
Webber (E E L-Began Feb. g—Ended March 
9—5 parts-—30 cts. each), 

20045. Rules and Regulations for Electric 
Lighting Steamships, Ill. Rankin Kennedy 
(E R L-Began Feb. 16--Ended March 30-- 
5 patts--30 cts. each), 

20247. The Nottingham Municipal Elec- 
tricity Works. Ill. (E E L-Began Feb. 23-—- 
Ended March 2—2 parts--30 cts. each). 


We supply copies gf these articles. 
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2t1tg. South Boston Electric Light Station. 
Ill. (E R-Began Apri! 7--1 part to date--15 cts). 


ELECTRIC MISCELLANY. 

*20363. Measurement of the Electric Current. 
Nelson W. Perry. (& Mag-May.) 3000 w. 

20480. The Difficulties and Problems of the 
Electric Engineer (Sc A-March 17.) goo w. 

+20555. Discussion of paper by Louis Bell— 
‘* Practical Properties of Polyphi ase Apparatus,” 
(tT A I E E-March ) 6000 w. 

*20593. Alternating Current and the Low- 
Tension Distributing Net Work. E. Parry (EE 
L-March g.) 3000 w. 

*20599. Oa Parallel Working, with Special 
Reference to Long Lines, with Discussion. W. 
M. Mordey (E E L-March g.) 7500 w. 


*20609. Hydro-Electric Installation, Ant- 
werp. Ill. (Eng L-March g.) 1400 w. 

20627. Conduit Ownership. (Abstract.) 
Charles H. Morse (E RN Y-March 21.) 
3000 w. 

20690. The Mutual Interests of Electricity 


and Fire Departments. George P. Low (W E- 
March 24.) 1400 w. 

20704. Energy Lost in the Station. 
Weston (E E-March.) 1100 w. 

*20905. Some Electrical Phenomena. 
(E-March 16.) 2500 w. 

20790. On the Probability of Identity between 
Specific Electrostatic Capacity and Specific 
Ether Density. Edwin J. Houston and A. E, 
Kennelly (E E N Y-March 28.) 600 w. 

20793. The Disruptive Strength of Insulating 
Materials. M. C. Canfield and F. George Rob- 
inson (E E N Y-March 28.) 1600 w. 

20815. A Modified Instrument for the Deter- 
mination of the B. H. Curves of Iron. H. W. 
Schroeder (E W-March 31.) 350 w. 

*20824. On the Electro-Magnetic Theory of 
Light. A. E. Dolbear (Elek-Jan.) 1100 w. 

*20825. Electrical Developments in the Far 
West (Elek-Jan.) 1000 w. 

*20884. On Cathode Rays in Gases under 
Atmospheric Pressure and in Extreme Vacua. 
G. H. Fitzgerald (& L-March 23.) 2000 w. 

*20887. Testing Iron of Transformers by a 
Workshop Method. Clarence P. Feldmann (E L- 
March 23.) 1000 w. 

*20906. Nicola Tesla. Dr. v. Ettingshausen 
(G W-March 24.) 1900 w. 

*20915. Dr. D’Arsonval’s Experiments in 
Electro Physiology. (E R L-March: 23.) 
1700 w. 

20980. Apparatus for Preventing Accidents 
in Factories (Se A S-April 7.) 500 w. 

20986. Apparatus for Taking of Alternate 
Current Curves. Ill. N.H.Genung (E R N Y- 
April 4.) 700 w. 

20988. On Certain New Prefixes Proposed 
for Physical Unit Magnitudes. Edwin J. Hous- 
ton and A. E. Kennelly (E R N Y-April 4.) 
500 w. 

0997. Onthe Applications of the Proposed 
Names for the Practical Magnetic Units. Ed- 


Edward 


Ill. 


See introductory. 
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win J. Houston and A. E. Kennelly (E W- 
April 7.) goo w. 

*21087. Method of Approximately Determin- 
ing the Magnetic Field at any Point Inside a 
Circle Carrying a Current. E, C, Rimington 
(E R L-March 30.) 1300 w. 

21142. Electrical Engineering as a Profes- 
sion. R. H. Thurston (S R G-April 7.) 
1700 w. 

Serials, 


10464. The Silver-Plating Industry. Ill. (I. 
& I-Began Feb. 13, 1893—16 parts to date—3o0 
cts. each). 

19085. The Copper-Zinc Accumulator. III. 
Paul Schoop (E E. N Y-Began Jan. 24— 
Ended March 14—5 parts—-15 cts. each). 

19541. A _ Brief Review of the Faraday- 
Maxwell-Hertzian Epoch, M. I. Pupin (E W- 
Began Feb. 1o—3 parts to date—15 cts. each), 

19932. What I Don’t Know About Electric- 
ity. George Cutter (E [-Began Feb—2 parts to 
date—15 cts. each), 

20604. The Transformation of Electric Cur- 
rents. Ill. (I & I-Began March g—1 part to 
date—30 cts). 

20885. On Cathode Rays in Gases Under 
Atmospheric Pressure and in Extreme Vacua. 
Ill. Philipp Lenard (El-Began March 23—2 
parts to date—3o cts. each). 


ELECTRIC POWER, 


20458. Electric Station Economics. D. C. 
Jackson (S R G-March 10.) [100 w. 

20498. Three-Phased Plant at Concord, N. 
H. Ill. (E W-March 17.) 1600 w. 

20550. Arnold’s Electric Carriage. Ill. (W. 
E-March 17.) goo w. 

*20577. Electricity as a Motive Power in 
Factories. lll, R L-March g.) 3500 w. 

*20600. The Patin and Levavasseur Ma- 
chine. Ill. (EE L-March g ) goo w. 

*20650. ‘Horse Power in an Electric Spark. 
John Trowbridge (Ch-April.) 2300 w. 

20652. The New Westinghouse Combined 
Direct and Alternating a Generator at 
Rochester, N. Y. Ill. John Dennis, Jr. (E E 
N Y-March 21.) 1400 w. 

20653. Distributing Niagara’ss Power 
Throughout New York State. Editorial (E 
E N Y-March 21.) 1200 w. 

*20718, Economy in the Production of Power. 
Forée Bain (S KR E N-March.) 1600 w. 

20728. The Scarborough Electric Supply 
Station. Ill. (El-March 16.) 2200 w. 

*20758. Electric Traction on Ordinary Roads. 
With Editorial. Ill. (I & I-March 16.) 5000 w. 

20792. ‘Ihe New 5000 Horse-Power Water 
Power Plant of the Concord Land & Water 
Power Company, Concord, N. H. Ill <A. C. 
Shaw (E E N Y-March 28.) 2800 w. 

20823. The Postal Telegraph Electric Plant. 
Ill. (E N Y-March 28.) 1700 w. 

*20874. The Sheffield Electric Light and 
Power Station (E E L-March 23.) 2500 w. 


*20898. Electrically Operated Drills. Ill. (I 
& I-March 23.) 1700 w. 

*20914 The Electric Motor in Aeronautics. 
Editorial (E R L-March 23.) 700 w. 

20941. Power Station of the Union Railroad 
Company, Providence, R. I.--A Wrought Iron 
Fly Wheel. Ill. (P S-April.) 2500 w. 

20955. Electric Railway Motor Tests. W. 
Nelson Smith (S R G-April.) 2000 w. 

20969. ‘Tudor Storage Batteries in the Cen- 
tral Station of the Edison Electric Illuminating 
Co., of Boston. Ill. A.C. Shaw(E E N Y- 
April 4 ) 1500 w. 

20995. Practical Hints to Engineers on the 
Manipulation of Dynamos and Electrical Plants, 
James Milne (C E N-April.) 3500 w. 

20998. ‘The Portland General Electric Plant. 
Ill. (E W-April 7.) 1800 w. 

21000. ‘Transformation of Alternating Cur- 
rents, Charles Proteus Steinmetz (E W-April 
7.) 2000 w. 

21048. Power Transmission Plant in the IIli- 
nois State Penitentiary. Ill. (W E-April 7.) 
800 w. 

*2r110. Electricity in Sawmills and Work- 
shops—Reprint from Timber Trades Journal 
(C G-March 30.) 2500 w. 

Serials. 

9858. The Calculation of Alternating Cur- 
rent Motors. E. Arnold (E W-Began Jan. 21, 
1893—7 parts to date—15 cts. each), 

11560 Electricity as a Motive Power. III, 
Albion T. Snell (El-Began March 17, 1893—15 
parts to date—30 cts. each). 

18661. Alternate Current Working. Harris 
J. Ryan (E W-Began Jan. 6—5 parts to date— 
15 cts. each), 

18925. Dynamo Attendants and Their Dy- 
namos. Alfred H. Gibbings (E L-Began Jan. 
5—Ended March 23—12 parts—30 cts. each), 

20626. Dynamos and Motors—Direct. (Ex- 
tract.) Ill. F. B. Crocker and S.S. Wheeler 
(E R N Y-Began March 21—Ended March 25 
—2 parts—I5 cts. each). 

GAS ENGINEERING. 

*20364. Water-Gas and Coal-Gas Compared. 
Ill, C. J. R. Humphreys (E Mag-May.) 
3000 w. 

*20433. On the Conditions Determining the 
Efficiency of Gas and Petroleum Engines (M 
W-March 2.) 1000 w. 

20460, Report of Committee on ‘‘ The Effect 
of Electric Railway Return Circuits upon Gas 
Pipes.” (A G L J-March 12.) 6400 w. 

20461. The Storage and Measurement of 
Enriching Oils, with Discussion, Ill. W. E. 
McKay (A G L J-March 12.) 7500 w. 

¢20470. A French Regenerative Gas Fur- 
nace. Ill. Joseph Struthers (S M Q-Jan.) 
1200 w. 

*20486. Presidential Address of James 
Braddock (J G L-March 6.) 5000 w. 

20500. Water Gas Apparatus Since 1889. 
Ill. (P A-March 15.) 5300 w. 


We supply copies of these articles. See introductory, 
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20595. Lime Boxes for Removing CO2, with 
Discussion. N. W. Gifford (A GL J-March 
19.) 4200 w. 

20597. The Gas Industry in 1836 and 1892, 
with Discussion. Robert B. Taber (A GL J- 
March Ig.) 5400 w. 


20629. Gas Burners and How to Use Them 
Properly. Ill. (M & B-Feb.) 2000 w. 

*20721. Gas Engines (G E M-March 10.) 
2200 w. 

20725. Notes on Gasholders in Metal Tanks 
with Discussion. Mr, Godinet (A G L J- 
March 26,) 5000 w. 


*20749. Dr. Bunte on Carburetting Gas 
(J G L-March 13.) 3800 w. 

*20770. Co operation in an United States 
Gasworks. George T. Thompson. (Reprint 
fron Light, Heat and Power.) (G W-March 17.) 
100) w. 

*20812. Ona Certain Slackness of Gas En- 
gineers (J G L-March 20.) 2200 w, 

*20813. Gas and Electric Light. W. J. 
Dibdin (J G L-March 20.) 4500 w. 

*20814. Water Gas for Heating and Light- 
ing. (Abstract.) H. Strache J G L-March 
20.) 2500 w. 

*20847. Water Gas in Small Works. Ill. 
P-March.) 2200 w. 

*20348. New Gas Plant of the Kentucky 
Heating Company. V. L. Elbert (L H P- 
March.) 1200 w. 

*20849. The Miller Zigzag Reversible Sys- 
tem of Gas Making. Ill. (L H P-March.) 
1000 w. 

*20907. Comparative Value of Coal and 
Coke. Messrs. Jerome and Andouin (G W- 
March 24.) 1500 w. 

*20908. Gas Explosions in Electric Light 
Boxes (G W-March 24 ) 1400 w. 

20940. Leaks, with Discussion. W. W. 
Prichard (A G L J-April 2.) 1800 w. 

20964 Incandescent Gas 
(P A-April 2.) 1300 w. 

20965. Address of President Irwin Butter- 
worth to the Members of the Ohio Gas Light 
Association, with Discussion (P A-April 2.) 
4500 w. 

20966. 


Light Progress 


The Welsbach Incandescent Gas 


Burner for Artificial Gas. J. W. R. Cline, 
with Discussion (P A-April 2.) 7200 w. 
20967. The Testing of Meters. W. H. An- 


son, with Discussion (P A-April 2.) 3800 w. 

20968. Coal Tar Pitch: Its Uses and Fu- 
ture Market. R. Watt, with Discussion (P A- 
April 2.) 5000 w. 

21045. The Gas Engine.—Brief Description 
of the Peculiarities of Different Types (B J C- 
April 7.) 1400 w. 

*21053. ‘The Science and Progress of Gas 
Combustion. (Abstract.) C. R. Bellamy (J G 
L-March 27.) 2800 w. 


*21112, The Use of Gas Engines for Elec- 
tric Lighting in Scotland (G W-March 31.) 
1200 Ww. 


We supply cofdes 


these articles 
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*21117. Central Station Working with Gas 
Engines and Accumulators. Ill. (E E L-March 
39.) 700 w. 

Serials. 

13534. The Gas Engine. Ill. (M W-Began 
June 2—8 parts to date—3o cts. each). 

19650. The Chemi-al Technology of Coal 
Gas. Vivian B. Lewes (J G L-Began Jan. 30 
—7 parts to date—3o cts. each). 

19815.—Gas for the Housebold. Paul Ger- 
hard (D E-Began Feb. —2 parts to date—30 
cts. each). 

20143. The Action of Heat upon Ethylene. 
Vivian B. Lewes (J G L-Began Feb. 20—Ended 
March 6—3 parts—3o cts. each). 

20417. Gas Stoves and Ventilation. Edward 
J. Smith (Pl D-Began March—1 part to date— 
30 cts). 

20821. Chemical Properties of Gases. Fran- 
cis C. Phillips (Sc A S-Began March 31—2 parts 
to date—1I5 cts. each). 

21052. The Development of the Gasholder. 
A. M’I. Cleland (J G L-Began March 27—1 
part to date—3o cis). 


HYDRAULICS. 


20382.—$1.50. Underground Sources of 
Water Supply.—Discussion on paper by B. Sal- 
bach (T C E-Dec.) 4000 w. 

20430. The Laredo Water Tower. IIil. 
(E R-March 10.) 1000 w. 

20437.—75 cts. ‘‘Covered Reservoir at 
Brookline, Mass.” Iil. F. F. Forbes (J NE 
W-March.)1300 w. 

20438.—75 cts. I. WaterSupply of Waltham. 
George E. Winslow. II. Basin and Well Cov- 
ering of the Waltham Water-Works, with Dis- 
cussion. Ill. F. P. Johnson (J N E W-March.) 
6000 w. 

20439.—75 cts. The Construction of Reser- 
voir Embankments, with Discussion. Ill. 
Lucien A. Taylor (J N E W-March.) gooo w. 

20440.—75 cts. The Bursting of the Portland 
Reservoir, with Discussion. Ill. John R. Free- 
man (J N E W-March.) 2700 w. 

*20445. The Utilization of the Nile. Iil. 
(Eng L-March 2.) 2700 w. 

+20466. Details of Modern Water Works 
Construction. Ill. Wolcott C. Foster(S M Q- 
Jan.) 1800 w. 

20482. Irrigation by the Use of Windmills. 
B. A. McAllester (Sc A S-March 17.) 1700 w. 


20521. The Honey Lake Valley Dam, Cali- 
fornia. Ill. P.M. Norboe (E N-March 15.) 
1600 w. 

20572. A Talk About Hydraulics. James 


F, Hobart (T-March 15.) 3700 w. 

20676. A Novel Iron Reservoirin Bordeaux. 
Ill. (E N-March 22.) 600 w. 

20687. Driven Wells at Lowell, Mass. (E 
R-March 24.) 1600 w. 

20836. Electric Corrosion of Water Pipes in 
Brooklyn, N. Y. (E N-March 29.) 1300 w. 

20839. Failure of a Masonry Flume. III. 
(E N-March 29.) 300 w. 


See tutroauctorr 
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20861.—$1.50. Storage and Pondage of Wa- 
ter. Joseph P. Frizell (ff C E-Jan.) 5000 w. 

20862.—$1.50. Reclamation of the 
Flats at Washington, D. C. Ill. 
Hains (T C E-Jan.) gooo w. 

*2091g. The Fallsof Niagara and [ts Water 
Power. Ill. (N-March 22.) 4700 w. 


Potomac 
Peter C, 


20937. The Atlanta, Ga., Water Works. III. 
(E K-March 31.) goo w. 
*21003. Water Supplies. Wynkoop  Kier- 


sted (J A E S-Jan.) 4500 w. 

21016. Geyelin-Jouval Turbines in Plant of 
the Niagara Falls Paper Co. Ill]. Emil Gey- 
elin (E N-April 5.) 1350 w. 

21018. The Peoria Stand-Pipe Failure (E 
N-April 5.) 3300 w. 

*21054. The Artesian Well of the Commis- 
sioners of Sewers of the City of London (J G L- 
March 27.) 4000 w. 


21056. Collapse of a Stand Pipe at Peoria, 
Ill. (F W-April 7.) 2500 w. 
21057. The Capital City Water Co. Case. 
Fred Crosby (F W-April 7.) 2800 w. 
Serials, 
18676. The Pumping Engine: Its Many 
Points, Faults and Peculiarities. Ill, Ernest 


W. Naylor (F W-Began Jan. 6—I1 parts to 
date—15 cts. each). 

18801. Discharge of Sluices and Weirs under 
Varying Heads. Ill. G. C. Maconchy (I E- 
Began Dec. y—6 parts to date— 45 cts. each). 

20126. The Water Supplies in the Arid 
Regions. J. W. Powell (MS P-Began Feb. 24 
—3 parts to date—15 cts. each). 

20808. Ahmedabad Water-Works Report. 
Ill, ({ E-Began Feb. 24—2 parts to date—45 
cts. each). 

21015. Stand-Pipe Accidents and Failures. 
William D. Pence (E N-Began April 5—1 part 
to date—1I5 cts). 

21021... The Missouri River. O. B. Gunn 
(R G-Began April 6—1 part to date—15 cts). 


INDUSTRIAL CHEMISTRY. 


*20571. Refrigerating Apparatus, with Dis- 
cussion. [i]. Carl Linde (J S A-March g ) 
6000 w. 

¢21025. The River, Well and Spring Waters 


of McKeesport, Pa., and Vicinity—with Discus- 
sion (E S W P-Jan.) 2000 w. 

21095. The Reduction of Aluminum as a 
Scientific Problem. Alfred II. Bucherer M 
J-April 7.) 2700 w. 


Serials 
15176. The Chemical and Physical Examina- 
tion of Portland Cement. Il]. Thomas B. 


Stillman (J A C S-Began April, 1893—2 parts to 
date—45 cts. each). 

17576. ‘Theoretical and Practical Ammonia 
Refrigeration. Iltyd I. Redwood (Eng-Began 
Nov. 25—10 parts to date—15 cts. each). 

INDUSTRIAL SOCIOLOGY 


*20446. Some Labor Questions. 
(Eng L-March 2.) 16co w. 


Editorial 


We supply copies of these articles, 
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MAY, 


¢20478. The [Impending Revolution. CGold- 
win Smith (N C-March.) 6500 w. 

20528. Brothers in 
(I G=March.) 1200 w. 

#20532. The Rate of Profits under the Law 
of Labor Value. Isaac A. Hourwich (J P E- 
March.) 6000 w. 

#20537. Work for the Workless. 
Withy (W R-March.) 4ooo w. 

+20635. Trusts Their Own Corrective. 
George A. Rich (P S M-April.) 1800 w, 

t20640. The Unemployed. Editorial (PS 
M-April.) 2000 w. 

20701.—$1. The Relation of Taxation to 
Monopolies. Emory R. Johnson (An A A- 
March.) 8500 w. 

20702.—$r1. I. The Farmers Movement. 
C. S. Walker. II. The Grange and the Co- 
operative Enterprises in New England. Florence 
J. Foster (An A A-March.) 8500 w. 

*20708. Employers and Employed. Editoria) 
(E-March 16,) w. 


Distress. A. B. Salom 


Arthur 


*20949. The Economy of High Wages 
(Abstract.) George Gunton (S_ Ec-April.) 
2200 w. 

*2r105. The Royal Commission on Labor 


Editorial (I & I-March 30.) gco w. 

*21120. The Panic of Labor. 
B-April.) 1300 w. 

21144. Some History in Figures. 
(A S-April 7.) 650 w. 

LANDSCAPE ENGINEERING. 
Serials. 

19346. Public Squares. Il], T. M. Newton 
(A A-Began Feb. 3—Ended March 24—5 parts 
cts. each), 


MARINE ENGINEERING 


Editorial (N 


Kditoria! 


*20365. The Kite as a Life-Saver at Sea. 
Ill. J. Woodbridge Davis (E Mag-May. 
3000 w. 

*20427. The Principal Harbor at Natal. III. 


(Tr-March 2.) 3000 w. 

*20455. The ‘‘ Baird-Thompson” Improved 
System of Ship Ventilation. [ll], (S L—March.) 
goo w. 

20459. Some Points on Lake Navigation. 
J. J. Brice (M R C-March 8.) 1100 w. 

20503. Details of Electric Light Buoying 
as Conducted under Direction of Captain Schley 
(Sea-March 15.) 1200 w. 


20504. The First American Steel Sailing 
Ship.—-The Dirigo. Ill. (Am S-March 15. 
goo w. 

*2058g9. Large Ships of Cellular Type.—A 


* New System of Construction. [ll]. William 


Bell (E G-March.) 4000 w. 


*20590. A Launch Near the Moon (E G- 
March.) 1500 w. 
20591. Water-Tube Boilers—With Particular 


Reference to Experience with Generators of the 
Belleville Type (M R C-March 15.) 1700 w. 

*20592. The Future of American Shipping 
and Ship Building (Tr—March g.) 2000 w. 


See introductory. 
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*20615. Waterways in America, Editorial 
(E-March g ) 1200 w. 

*2L696. Life Under Water. Ill. Gustav 
Kobbé (Sec M-April.) 4500 w. 

*20697.. A Winter Journey Up the Coast of 
Norway. Ill. Rasmus P. Anderson (Sc M- 
April.) 4500 w. 

420794. Our Navigation Laws. Charles H. 
Cramp (N A R-April.) 5200 w. 

20871. Under the Cross of St. Andrew. III. 
V. Gribayédoff (Cos-April.) 4000 w. 

*20897. Further Developments in the Atlan- 
tic Race. Editorial (I & I-March 23.) 600 w. 

*20920. The British Seas (Tr-March 23.) 
2000 w. 

*20928. A Lightship Electrically Connected 
with the Shore (C G-March 22.) 1200 w. 

*20931. On Circulation in the Thornycroft 
Water-Tube Boiler. (Abstract.) J. 1. Thorny- 
ercft (Eng L-March 23.) 1800 w. 

*20932. On the Comparative Merits of Cylin- 
drical and Water-Tube Boilers for Ocean Steam- 
ships. —With Discussion. (Abstract.) Mr. 
Howden (Eng L-March 23.) 4500 w. 

*20935. On Water-Tube Boilers. Ill. J. 
T. Milton (Eng L-March 23.) 4000 w, 

20946. Amended Steamboat Rules and Regu- 
lations of the Steamboat Inspection Service 
(Eng-March 31.) 5000 w. 

21051. The Coast Survey. John Ritchie, 
Jr. (B C-April 7.) 1600 w. 

2109}. Insurance Tariffs for Wood and Iron 
Hulls (M R C-April 5.) 2000 w. 

*21100. The Vibrations of Steamers. Ill. 
Otto Schlick (Eng L-March 30.) 5500 w. 

*21102. The Movement in Shipbuilding. 
Editorial (Eng L-March 30.) 1500 w. 

*21128. A Model Canadian Port ‘l'r- March 
30.) 800 w. 

Serials 


16636. Marine Engine Design (M W-Began 
Oct. 6—6 parts to date—30 cts. each). 

19094. On Piratical Seas.x—A Merchant's 
Voyages to the West Indies in 1805. Peter A. 
Grotjan (Sc M-Began Feb.—Ended April—3 
parts—30 cts. each). 

20142. The Resistance of Ships. Richard 
Lano Newman (J F I-Began March—Ended 
April--2 parts—45 cts. each). 

20217. The Belgian Government Mail 
Steamer ‘‘ Marie Henriette.” Ill. (E-Began 
Feb. 23--Ended March g--2 parts--30 cts. 
each). 

20679. Criticism on Mr. Carlile’s Article on 
‘* Water Tube Marine Boilers.” E. E. Roberts 
(Am S-Began March 22--3 parts to date-—15 cts. 
each). 


20945. Origin and Development of Steam 
Navigation (Eng-Began March 31—1 part to 
date—15 cts). 


MECHANICAL ENGINEERING. 


*20432. The Curved Arms of Pulleys, Ill. 
(M W-March 2.) 600 w. 


*20436. On Automatic Adjustments for 
Bearings. Ill, W. A. M’William (M W-March 
2.) 1500 w. 

20489. Experiment and Experience. B. F. 
Spalding (A M-March 15.) 2200 w. 

420494. A Machine for Curing India-Kubber 
Sap. [ll. M. F. Sesselberg (f R W-March 15.) 
1200 w. 

20519. The Power Absorbed by a 56-in. Cir- 
cular Saw. Ill. Robert C. H. Heck and Henry 
B. Evans (E N-March 15.),2800 w. 

20660. The Emery Testing Machine. III. 
J. Sellers Bancroft (A M-March 22.) 6800 w. 

20672. A Method for Calculating the Stresses 
in the Ferris Wheel. J. W. Schaub (E N-March 
22.) 300 w. 

20678. Edison's Kinetograph (M S P-M arch 
17.) 750 Ww. 

*20714. Has Farm Machinery Destroyed 
Farm Life? E. V. Smalley (f-April.) 4000 w. 

*20757. ‘The Castle in the Air. The Aerial 
Castle at the Antwerp Exhibition. Ill. (M- 
March 15.) 250 w. 

*20798. Balancing Pulleys(M W-March 23.) 
1200 w. 

*20799. Motor Cycles. William Fletcher 
(P Eng-March 23.) 1800 w. 

#20803. The Schiele Curve and the Friction 
of Thrust Bearings. Ill. R. E. Horton (A M- 
March 29.) 1600 w. 

*20902. Hoisting Machinery. J. H. Allen 
(I C B-March 23.) goo w. 

20975. Some Recent Air Compressors. III. 
(S M-April 1.) 600 w. 

20996. Making a Fusee or Derrick Barrel. 
Ill. Joseph Horner (A M-April 5.) 18co w. 

*21006. The Laws of Friction. R. James 
Abernathey (I S F-April.) w. 

+21027. The Edson Recording Gauge. III. 
(J F I-April.) 1ooo w. 

421028. Notes on the Design of Gear Wheels, 
Ill. L. F. Roudinella(J I-April.) 2500 w. 

*21114. On Making Joints (M W-March 30.) 
1500 w. 

*21130. The Band Saw (I C B-March 30.) 
2500 w. 

*21137. A New Arrangement of the Ordinary 
Siemens Valve. W. Paul({ C T-March 30.) 
Ig00 w. 

Serials. 

16781. Rope Driving. J.J. Flather (E W- 
Began Oct. 21—I0 parts to date—15 cts. each). 

17117. English and American Testing Ma- 
chines. Ill. (E Rev—Began Oct. 20—Ended 
March 20—3 parts—3o cts. each). 

17362. Arithmetic of the Screw and of Sym- 
metrical Rings. Leicester Allen (A M-Began 
Nov. 16—3 parts to date—1§ cts. each). 

18044. Motive Power and Gearing. E. Trem- 
lett Carter (El-Began Dec. I—10 parts to date 
—30 cts. each). 

19638, Blowing Engines and Machinery. III. 
Albrech von Ihering (EK M-Began Feb.—2 parts 
to date—30 cts, each). 


We supply copies of these articles, See introductory. 
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19802, Mechanical Refrigeration. Ill. R. 
C. Carpenter (S J E-Began Feb.—2 parts to 
date—30 cts. each), 

20580. Slide Rules and Calculations. Ill. 
(1 C B-Began March 9—3 parts to date—3o cts. 
each.) 

20750. A New System of Wheel Construc- 
tion. Ill, Archibald Sharp (P Eng-Began 
March 16—3 parts to date—30 cts. each), 

20900. Mechanical Drawing. Elementary 
Hints for Shop Men (T-Began April 1—1 part 
to date—I§5 cts). 

21115. On an Overhead Power Travelling 
Crane. Ill. George Russell (M W-Began 
March part to date—30 cts), 

METALLURGY. 

20380,—$1.50. A Proposed Method of Testing 
Structural Steel—Discussion on paper by Alfred 
E, Hunt (T C E-Dec.) 5600 w. 

20381.—$1.50 The Use of Mild Steel—Dis- 
cussion on paper by C, Weyrich (I C E-Dec.) 
1700 w. 

*20389. Forging by Hydraulic Pressure. 
(Abstract.) R. H. Tweddle (I & I-March 2.) 
2000 w. 

*20420.  Blanzy Modifications in Appolt 
Coke Ovens. M. Marle (C G-March 2.) 2200 w, 

*20464. Magnetism and the Makers of Iron. 
Sydney Evershed (El-March 2.) 1000 w. 

*20465. On Methods of Testing the Mag- 
netic Qualities of Iron—Discussion and editorial, 
Gisbert Kapp (El-March 2.) 7500 w. 

+20467. A Plant for Granula ing Slag. Rich- 
ard H. Terhune(S M Q-Jan.) 800 w. 

20499. The Sebenius Rotator for Steel In- 
gots. Ill. (Ir Age-March 15.) 1350 w. 

*20561. Iron Ores and What We Pay for 
Them. Walter J. May (C G-March g ) 1400 w. 

*20570. Goldsmiths’ Work: Past and Pres- 
ent, with discussion. Mrs. Philip Newman (J 5 
A-March g.) 7400 w. 

20630. The Costof Billets and of Rails (B 
I S-March 21.) 700 w. 

*206043. The MacArthur Forrest Cyanide 
Process in Australia and South Africa (A M S- 
Jan. 27.) 1300 w. 

20658. Comparative Density of Solid and 
Fluid Iron, 1. McKim Chase (A M-March 22.) 
650 w. 

20661. Manganese in Foundry Iron, A, P. 
Bjerregaard (Ir Age-March 22.) 1100 w. 

20662. Uniformity in Testing. P. Kreuz- 


‘pointner (Ir Age-March 22 ) 1700 w. 


20677. Coloraco Gold Mill Practice. Henry 
Vezin’s Contribution to the Discussion of T. 
A. Rickard’s paper on ‘‘ Limitations of the 
Gold Stamp Mill” (M S P—March 17.) 800 w. 

20717. Concentration of Copper Ores on 
Lake Superior. (Extract.) Ill. Fred Fraley 
Sharpless (A M & I W-March 23.) 2200 w. 

*20752. Ore-Washer at Longdale, Virginia. 
Ill. Guy R. Johnson (C G-March 16,) 1200 w. 

20783. Mold-Drying Apparatus. Ill. S. 
Groves (F D-March.) 600 w. 


20784. TheFeeding Rod. Ill. H. Hansen 
(F D-March.) 2000 w. 

20807. The F. L. Bartlett Zinc-Lead Pro- 
cess. (Abstract.) E. W. Hawker (M S P- 
March 24.) goo w. 

20830. Influence of Silicon, Sulphur and 
Manganese on Foundry Irons. J. B. Nau (Ir 
Age-March 29.) 4000 w. 

20831, Cupola Heat and Quality of Cast Iron. 
W. J. Keep (Ir Age-March 29.) 1700 w. 

*20853. Some Experiments in Hardening 
and Annealing Steel. W.G. V. Lottes (L E 
April.) 1800 w. 

20867. The Principal Smelting Reactions of 
Blast Furnace Slag, Considered on Thermo- 
Chemical Principles. A, D. Elbers (E M J- 
March 31.) 2500 w. 

*20883. On the Carbon Reactions in the 
Blast Furnace. William John Hudson (I & S- 
March 24.) 7000 w. 

20899. The Rusting of Ironand Steel (M G- 
March 3.) 800 w. 

20947. Utilizing Sand Ores for Furnace 
Work. Walter J. May (A M & I W-March 30.) 
1100 w. 

20977. The Colors Produced During the 
Tempering of Steel. Thomas Turner (S M- 
April 1.) 1650 w. 

*21111. The Eight Hours Day in the Iron 
and Engineering Trades (C G-March 30.) 
1700 w. 

*21136. The Estimation of Manganese in 
Minerals and Metals. (Abstract.) E, H,. San- 
iter (I C T-March 30.) 2000 w. 

*21138. Packing Iron and Steel Goods for 
Export (I C T-March 30.) 1600 w. 

*21139. Bauxite (I & S-March 31.) 1000 w. 

Serials. 


12868. Present Condition of the Mechanical 
Preparation of Ores in Saxony Hartzand Rhen- 
ish Prussia. M. Maurice Bellom (S M Q-Began 
April, 1893—4 parts to date—45 cts. each). 

13033. Practical Hints to Boiler Makers and 
Templaters. Ill. (M W-Began May 12—7 parts 
to date—3o cts, each). 

18900. The Protection of Iron and Steel 
from Corrosion, Ill. (I & I-Began Jan. 5—2 
parts to date—3o cts. each). 

19145. Cupola Management. Edward Kirk 
(Met W-Began Jan. 27—9 parts to date—15 cts, 
each), 

19215. Canadian Iron Industry. George E. 
Drummond (C Eng-Began Jan.—3 parts to date 
—I5 cts. each). 

19676. The Manufactureof Aluminum. W. 
S. Sample (M W-Began Feb. 2—3 parts to date 
—30 cts. each). 

20625. The Carbon Reactions in the Blast 
Furnace. William J. Hudson (I C T-Began 
March g—Ended March 16—2 parts—30 cts. 
each). 

20737. British Ore Producing Districts to 
Compe e with Spanish Minerals, Walter J. May 
(Inv-Began March 10o—2 parts to date—3o cts. 
each). 


We supply copies of these articles, See introductory. 
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MILITARY ENGINEERING, 


*20395. An American Cruiser on Service.— 
The Charleston (E-March 2.) 4000 w, 

*20398. M.S. ‘* Hornet’’ (E-March 2.) 
2400 w. 

20502. TheSuccessful Indiana.” Ill (Sea- 
March 1§.) 1100 w. 

*20605. Foreign Naval Activity. Editorial. 
(I & I-March g.) 1100 w. 

*20695. The Burial of the Guns. Thomas 


Nelson Page (Sc M-April.) g800 w. 

*20709. The Gunnery Trials of H. M.S. 
‘* Barfleur”” (E-March 16.) 4000 w. 

*20710. ‘The Qualities and Performances of 
Recent First Class Battleships—with Discussion. 
W. H. White (E-March 16 ) 16000 w. 

20720. low War Vessels Are Prepared for 
Trial. Robert W. Peck (M R C-March 22.) 
2500 w. 

*20739. Recent Experiments in Armor. C. 
E, Ellis (I C T-March 10.) 5000 w. 

*20774. The Making of a Modern Fleet. 
W. H. White (Eng L-March 16.) 4000 w. 


*20776. Boilers for Torpedo Catchers. Edi- 
torial (Eng L-March 16.) 2000 w. 

20811. <A Battle-Ship in Action. S. A. 
Staunton. (Extract from Harper's Magazine.) 


(Sea-March 29.) 2000 w. 
20820. Some Uses of Snow Shoes. Ill. 


(From the London Graphic.) (Se A S-March 
31.) 1800 w. 


20829. Tube Sheets and Tubes of Boilers of 
War Ships. Ill. (lr Age-March 29.) 1000 w. 
*208g1. Turret and Turret-Moving Machin- 


ery of the United States Battleship ‘‘ Texas.” 
Ill, (A E R J-April.) 3300 w. 


*20912. ‘The Navy Estimates. Editorial 
(E-March 23 ) 3200 w. 

*20933. The New Naval Programme. Edi- 
torial (Eng L-March 23.) 1800 w. 

*20034. British Armor and Ordnance. Edi- 


torial (Eng L-March 23.) 1200 w. 

20943. Shall We Have an American Navy? 
Editorial (Eng—March 31.) 1400 w. 

21007. Our New Navy.—Big Guns for Big 
Ships (Sea-April 5.) 1300 w. 

*21103. Electric Signals for War Ships. III. 
(Eng L-March 30.) 3800 w. 


Serials. 


20068. The Future of Naval Warfare. H. 
Middleton (Inv-Began Feb. 17—5 parts to date 
—30 cts. each). 

20396. Armstrong Quick-Firing Guns. 


(E-Began March 2—Ended March 16—3 parts 
—30 cts. each). 


MINING. 

*20360. Gold and Silver Mining in South 
America. Arthur L. Pearse (E Mag-—May.) 
4500 w. 

20388. The Asbestos Fields of Port-au- 


Port, Newfoundland. C. E, Willis (C Eng- 
March.) 1500 w. 
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*20403. American Quarrying Methods, III. 
Arthur Lee (I C B-March 2.) goo w. 


*20421. Mechanical Appliances for the 
Shipment of Coal. S. W. Allen (C G-March 
2.) 7500 w. 

*20423. Notes on an Occurrence of Man- 
ganese and Zinc Ore in Nova Scotia. E. Gilpin, 
Jr. (C G-March 2.) 1000 w. 

*20424. Colliery Ventilating Machinery. 
(Extract.) C. M. Percy (C G-March 2 ) 2400 w. 

*20425. The Petroleum Industry in Galicia. 
M. D. Bellet (C G-March 2.) 800 w. 

20509. California Mines at the Midwinter 
Fair (M S P-March 10 ) 1700 w. 

20510. The Gold Mines of Plumas. 
Edman (M S P-March 10.) goo w. 

20539. The Sudbury Nickel Region. Ill. 
E. Renshaw Bush (E M J-March 17.) 3400 w. 


J. A. 


20540. The Githens System of Rock Drill- 
ing. Ill. (E M J-March 17.) 1100 w. 
20541. Canadian Lake Iron Ores. J. G. 


Donald (E M J-March 17.) 600 w. 

*20562. Screening and Washing Floors at 
the Blanzy Collieries. Daniel Graillot and Du- 
pont de Dinechin (C G-March g.) 3000 w. 


*20564. Fumat Safety Lamp (C G-March 
g.) 1100 w. 

*20565. ‘The Coal Mines of West Virginia. 
(Abstract.) Arthur Peel (C G-March g.) 
2500 w. 

20595. Coal. A. W. Wilkinson (A GL J- 
March 1g.) 1000 w. 

*20642. A Visit to the Pyrites Mines of 


Spain. Ill. Edward D. Peters, Jr. (A M S- 
Jan. 27.) 2200 w. 

*20644 The Mining Industry.—(Queens- 
land.—Charters ‘Towers. — Croydon (A M S- 
Feb. 3.) 3000 w. 


*20646. The Bonnie Dundee Gold Mine, 
Queensland. Ill. (A M S-Feb. 10.) 600 w. 
*20648. Auriferous Beaches on the North 


Coast (N. S. W.) (A M S-Feb. 17.) 2000 w. 


*20649. Ceylon Gem Stones (A M S-Feb. 
17.) 600 w. 
20681. The Gas Engine in Mine and Mill 


Plants (E M J-March 24.) 1000 w. 

20683. ‘The Occurrence of Gold in the Ores 
of the Cripple Creek District. (Abstract.) 
Richard Pearce (E M J-March 24.) goo w. 


*20751. Briquette Factories at the Blanzy 
Collieries. Dupont de Dinechin (C G—March 
16.) 1700 w. 

*20753. Coking Anthracite and Non-Coking 
Coal Slack. Waiter J. May (C G-March 16.) 
1500 w. 

*20754. The Parkside Hematite Mines, Cum- 
berland. M. E, (C G-March 16.) 2000 w. 


*20755. The Yorkshire Coalfield. G.E. J. 
McMurtrie (C G-March 16.) 1800 w, 

*20762. Antiquity of Slate. 
Harris (S-March.) 1400 w. 

*20763. The Sandstones of Lake Superior. 
Henry G. Rothwell (S-March.) 3000 w. 


George H. 


We supply copies of these articies. See introductory. 


26 THE TECHNICAL INDEX. MAY, 


*20775. Petroleum in Somiersetshire. Edi- 
torial (Eng L-March 16.) 1300 w. 

20806. Side Lines and End Lines.— Justice 
Field's Decision in the Case of Silas F. King vs. 
Amy and Silversmith Consolidated Mining Com- 
pany (M S P-March 24.) 1800 w. 

*20850. Notes on the Lower Coal Measures 
of Western Clearfield County, Pennsylvania. 
J. F. Kemp (lL H P-March.) 1200 w. 

20865. The New Gold Fields of the Mos- 
quito Coast of Nicaragua. Courtenay De Kaib 
(E M J-March 31.) 1150 w. 

20872. A Phantom of the Mines. III. 
Robert Lloward Syms (Cos-April.) 4500 w. 

*20888. Electric Conductors for Fiery Mines. 
Joseph Libert (El~March 23.) 3000 w. 

*20926. A Comparison of Some Systems of 
Machine Screening. (Abstract.) Ill. G. E. J. 
McMurtrie (C G-March 22.) 2700 w. 

*20927. The Working and Concentration of 
Dean Forest Hematites, Walter J. May (C G- 
March 22.) 1200 w. 

21010. A Practical Talk on Mining Geology. 
Taylor D. MacLeod (M S P-March 31.) 1300 w. 

2rotr. Mechanical Arrangements in Under- 
ground Operations. Extracts from paper of R. 
H, Wynne (MS P-March 31.) g00 w. 

*21035. Cripple Creek.—Topographical and 
Geological Information. Il]. A. C. Lakes 
(C E-April.) 5000 w. 

*21036. Coal Dust in Mines, Editorial (C 
E-A pril.) 1000 w. 

*21037. A Complete Coke Plant.—Sewanee 
Mines, Tracy City, Tenn. Ill. Charles Ed- 
ward Bowron (C E~April.) 2000 w. 

21047. Bituminous Coals Differ in Value 
(B J C-April 7.) tooo w. 

21097. The Loss of Money in Investments 
in England (E M J-April 7.) 1300 w. 

21098. Fire Doors for Mine Shafts. Ill. 
R. G. Brown (E M J-April 7.) 500 w. 

21099. A Remarkable Folded Vein in the 
Ready Relief Mine. Ill. Harold W. Fair- 
banks (E M J-April 7.) 800 w. 

*21104. The Utilization of Waste Coal. Il. 
(I & I-March 30.) 2400 w. 

*21106. Wheelock Winding Engine of the 
Blanzy Colliery. Léonard Graillot (C G-March 
30.) 1800 w. 

*21108. ‘The Removal of Pyrites from Small 
Coal. Walter J. May (C G-March 30.) S00 w. 

*21109. Explosion of Fire Damp Due to 
an Overcharged Shot. Ill. (C G-March 30.) 
2000 w. 

*21113. American vs. British Coal. (G W- 
March 31.) 2600 w. 

*21129. Mining in Canada Region—A Rich 
Silver Country. (Min W-March 31.) 1300 w. 

*21153. The Marble Quarries of Carrara. 
Arthur Lee (S-April.) 1600 w. 

*21154. The Marbles of Lower Unzimkulu. 
Natal. J. B. & D. C. Aiken (S-April.) 1600 w. 
Serials. 

9459. The Manufacture of Coke. Ill. John 


We suptlv cobies of these 


Fulton (C E-Began Jan., 1893—15 parts to date 
—30 cts. each). 

11282. Mine Ventilation Made Easy. W. 
Fairley (C E-Began March, 1893—13 parts to 
date—30 cts. each). 

1181. Information to Aid in the Search of 
Gold and Silver. Ill. Arthur C, Lakes (C 
E-Began April, 1893—Ended April, 1894—13 
parts—30 cts. each). 

11804. Fire Damp. H. [Le Chatelier. Trans- 
lated by H. Stoek (C. E-Began April 1893— 
Ended March, 189}—I1I1 parts—30 cts. each), 

12450. The Coal Fields of Canada. I[Il. 
William Hamilton Merritt (C E-Began May— 
12 parts to date—30 cts. each). 

19079. Talks on Quarrying. Ill. Edward 
Hi. Williams, Jr. (S-Began Jan.—3 parts to date 
—-30 cts. each). 

19682, The Sinking and Equipment of 
Shafts. Ill. (E-Began Feb. 2—3 parts to date 
—30 cts. each), 

19919. North Queensland Goldfields (A M 
S-Began Jan, 6—5 parts to date—3o cts. each), 

20407. Mine Surveying Methods Employed 
in the Coalfields of Pennsylvania. Otto C, 
Burkhart (C E-Began March—2 parts to date— 
30 cts. each). 

20413. Mining Methods. Ill. (C E-Began 
March—2 parts to date—3o cts. each). 

20414. Geology of Coal. Ill. (C E-Began 
March—2 parts to date—3o cts. each). 

20415. Mining Machinery. Ill. (C E-Began 
March—2 parts to date—30 cts. each). 

20416. Chemistry of Mining. Il. (C E- 
Began March—2 parts to date—30 cts. each). 

20223. The Cumberland Coalfield. (C G- 
Began Feb. 23—5 parts to date—3o cts. each). 

20682, The Coal Measures of Iowa, II]. 
Charles R. Keyes (E M J-Began March 24— 
Ended April 7—3 parts—1r5 cts. each), 

20711. Oil Creek in the Sixties. (O P D R- 
Began March 26—Ended April 2—2 parts--15 
cts, each), 

RAILROADING. 


*20359. Inclined Railway Systems of the 
World. Ill. Theodore C. Ives (E Mag-May 
3000 w. 

20370.—$1.50. Discussion on paper by C. |). 
Purdon—‘ ‘Comparison of Modern Engine- 
ing with Standard Specifications for Spans from 
10 to 200 ft.” (T C E-Dec.) 2500 w. 

20371—$1.50. ‘* Surveys for Railway Loca- 
tion '’—Discussion of paper by F. A. Gelbcke 
(T C E-Dec.) 2800 w. 

20372.— $1.50. Discussion on paper by E. .\. 
Ziffer ‘‘ On the Guages of Railroad Track, etc.” 
(T C E-Dec.) 2800 w. 

*20448. A Miniature Gravity Railway. 
(Eng L-March 2.) 4800 w. 

20462, Steam Distribution for High Speed 
Locomotives. (Extract.) C. H. Quereau (K 
R-March 10.) 2700 w. 

20463. English Board of Trade Regulations 
Regarding Signals, etc. (R R-March 10.) 1300 w. 


articles, See introductory. 
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20476. Railway Development at Hlome and 
Abroad. J. Stephen Jeans (F R-March.) 
5000 w. 

20513. Some Results of the Stewart Avenue 
Pneumatic Interlocking. (R G-March 16.) 
1300 w. 

20515. Air Brakes and Their Maintenance— 
Abstract of Discussion on paper by G. W. 
Rhodes. (R G-March 16.) 2000 w. 

20516. Steel Rail Specifications (R G-March 
16.) 1000 w. 

20517. Some of the New Railroad Work in 


London (R G- March 16.) 1500 w. 


*20518. The Strategic Value of American 
Railways. T. C. Scobie (A J R A-March.) 
2700 W. 

20522. Recent Schemes for Electric Locomo- 


tives (E N-March 15.) 1600 w. 

20547. Lubrication of Journals. F. D. 
Adams (R C J-March.) 2800 w. 

20548. Bearing Materials and Lubrication. 
W. C. Dallas (R C J-March.) 1600 w. 

*20593. French Commerce, Navigation and 
Railways (Tr-March g.) 1500 w. 

*20603. The Eisenerz-Vordernberg Abt 
Railway, Austria. Ill. (I & I-March g.) 500 w. 

*20606. A Run with Petrolea.” Charles 
Rous- Marten (Eng L-March g ) 4600 w. 

*20614. The Forthcoming Railway Congress. 
Editorial (E-March g.) 1800 w. 

20622. ‘‘ Lying, Cheating and Stealing.”— 
Remarkable Charge by the Louisville and Nash- 
ville against Competing Lines, with Editorial. 
M. H. Smith (R A-March 16 ) 7000 w. 


20631. The Ball Balanced Compound Loco- 
motive. Ill. (R R-March 17.) 1000 w. 

20664. A Difficult Piece of Construction in 
London. C. H. G. (R G-—March 23.) goo w. 

20665. Old English Locomotives, Ill. (R 


G-March 23.) 650 w. 

20666. A Railroad Connecting the Shores 
of the Arctic with St. Petersburg (R G-March 
23.) 850 w. 

20667. A Movement to Use Green for an 
Clear” Night Signal. Editorial (R G- 
March 23.) 1800 w. 

20668. Cheap Railroad Wofking in India 
(R G-March 23.) 3000 w. 

20669. Counterbalancing in the Laboratory 
and on the Track (KR G-March 23 ) 1200 w. 


*20713. Has the Inter-State Commerce Law 
Been Beneficial? Aldace F. Walker (F-April.) 
4800 w. 

*20719. Electric Roads in Country Districts. 


(Reprint from N. Y. Evening Post.) (S R E N- 
March.) 1500 w. 

20724. State Supervision of Railway Cross- 
ings (R A—March 23.) goo w. 

*20733. Locomotive Builders Drafting Room 
System. J. S. Reid (S J E-March.) 2500 w. 

*20738. Russian Railways and Waterways 
(Tr-March 16.) goo w. 


20778. Need for and Plan of Disseminating 
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Knowledge Concerning Railways. 
Haven (R R-March 24.) 4200 w. 

20781. Dynamometer Car on the Paris, 
Lyons and Mediterranean Railway, with Edi- 
torial. Ill. (R R-March 24 ) 2500 w. 

20834. Railway Development and Commerce 
in the Republic of Colombia (E N-March 29.) 
1600 w. 

20842. Comparative Tests of English and 
American Railroad Trains. , Ill. (R G-March 
30.) 3500 w. 

20843. The Ninety-Third Street Subway 
under the Illinois Central Railroad Tracks, Ill. 
(R G-March 30.) 1200 w. 

20844. Mr. Depew on the Trunk-Line Situ- 
ation (R G-March 30.) 1400 w. 


George de 


20845. Grade Crossing Laws (R G-—March 
30.) goo w. 
20846. Track Elevation in Chicago (R G- 


March 30.) 2000 w. 

20851. Differential Block System. Ill. (W 
E-March 31.) 1000 w. 

*20852. A Railroad Profile of Some Use. 


C., St. P. and K. C. R’y. II (lL E-April.) 
300 w. 

20863. $1.50. Railroad Location, with Dis- 
cussion. Michael L. Lynch (T C E-Jan.) 
18800 w. 

*20886. The Board of Trade Electric Trac- 


tion Regulations, with Editorial (El-March 25.) 
3000 w. 

*20913. ‘The Great Venezuelan Railway (E- 
March 23.) 1400 w. 

*20921. Railway Accident Insurance in Prus- 
sia (Tr-March 23.) 600 w. 


*20922. French Train Speeds (Tr-March 
23.) 7OO w. 
*20939. <A System of Tracing Train Delays. 


(N C B-April.) 550 w. 

20957. Queen and Crescent Answers Louis- 
ville and Nashville. S, M. Felton (R A-March 
30.) 1800 w. 

20958. Quirk’s Train Tablet Exchange. IIl. 
(R A-March 30.) 1100 w. 

20961. The Herculaneum Bridge Disaster 
and Public Prejudice Against Railways. Quinton 
McNab (R R-March 31.) goo w. 

20963. Advanced or Back Charges. 
torial (R R-March 31.) [100 w. 

21013. ‘The Construction of a Short Tunnel ; 
W. Va. and P. R. R. (Abstract.) J. G. 
G. Kerry (E N-April 5 ) 3200 w. 

2to1g. Some Track Buffers. Ill. 
Hobart (R G-April 6.) 1300 w. 

21020. What Is an Economical Load for a 
Locomotive? (Abstract.) George W. West (R 
G-April 6.) 1000 w. 

21022. ‘The International Railroad Congress. 
Editorial (R G-April 6.) 1200 w. 

21071. Terminal Yards. J. B. Morford (R 
A-April 6.) 1000 w. 

*21088. London, Chatham, and Dover Ex- 
press Engines. II]. Clement E. Stretton (R 
W-March.) goo w. 


Edi- 


James F. 


We supply copies of these articles. See introductory. 
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*21090. Pullman Cars, Ill. (kk W-March.) 


1800 w. 

*21091. 
Messrs. Gresham and Craven's Works. 
W- March.) 3600 w. 

*21127. Market Traffic Rates in Europe and 
America (Tr-March 30.) 1500 w. 

*21134. Railway Extension in India, and Its 
Relation to the Trade of India and of the United 
Kingdom, with Discussion. Joseph Walton 
(J 83 A-March 30.) 8300 w. 

21146. The Locomotive 
(R R-April 7.) goo w. 

21148. Documents to Be Sent to the Railway 
Department, Board of Trade, Previously to the 
Second Notice of the Intention to Open a Rail- 
way Being Given (R R-April 7.) 3500 w. 


The Vacuum Automatic Brake.— 
lil, (R 


Ill. 


‘* General,” 


Serials. 


12001. Rails onthe Creep. A. Ewbank (I 
E-Began March 11, 1893—43 parts to date-— 
45 cts. each). 

15496. Railroad Coppersmithing. Ill. John 
Fuller, Sr. (L. E-Began Sept.—8 parts to date— 
30 cts. each), 

17464. Vancouver to Chicago. Killingworth 
Hedges (I & I-Began Nov, 10—4 parts to date 
—30 cts. each). 

17826. Evolution of the Air Brake. Ill, 
Paul Synnestvedt (R E M-Began Dec.—5 parts 
to date—15 cts. each). 

18435. Painting a Railway Passenger Car, 


A, Ashmun Kelly (R E M-Began Jan.—3 parts 
to date—15 cts. each). 


18957. Ventilation of Passenger Cars, James 
F. Hobart (R C J-Began Jan.—4 parts to date 
—15§ cts. each). 

20112. Vestibules, Platform Canopies and 
Hoods. Ill. (R G-Began March 2—Ended 
March 23—3 parts—15 cts. each). 

20611. The Mont Seléve (Geneva) Electric 
Rack Railway. Ill. C. S. Du Riche Preller (E 
—Began March 9—2 parts to date—30 cts. each), 

20632. Railway Management. Ilorace Cope 
(R R-Began Dec. I, 1892—11 parts to cate— 
15 cts. each). 

20780. Rail Depression and Strain under 
Locomotives. Ill. (R R-Began March 24—2 
parts to date—15 cts. each), 

20892. Signal Apparatus in Use on the 
Grand Central Railway of Belgium. Leopo'd 
Kirsch (A E R J-Began April—1 part to date— 
30 cts). 

20959. Ought the Government to Own the 
Railways? George H. Lewis (R K-Began 
March 31—2 parts to date—1I5 cts. each). 
Track Maintenance. Edward Laas 
(kk K-Began March 31--2 parts to date--15 cts. 


each). 
STREET RAILWAYS, 


*20362. The Storage Battery and Its Uses. 
Townsend Wolcott (E Mag-May.) 3000 w. 

20373.—$1.50. ‘‘ Transmission of Power in 
Operating Cable Railways "’—Discussion of paper 
by Robert Gillham (TC E-Dec.) 3200 w. 


209592. 


We supply copies of these articles. 
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*20456. The Liverpool Overhead Railway 
(I C ‘T-March 2.) 1800 w. 

20474. Capacity of Railway Motors. 
Merrill (E E N Y-March 14.) 650 w. 

*20508. Rapid Transit Possibilities—The 
Moving Platform System, Ill. (E M-March.) 
goo 

20514. The ‘‘ Hillside” Loops of the North 
Hudson County Railway. Ill. (R G-March 16.) 
600 w. 

+20557. Discussion of Paper by H. Ward 
Leonard on ‘‘ How Shall We Operate an Elec- 
tric Railway 1oo Miles From the Power Station,” 
with description of apparatus (T A I E E- 
March.) tosoo w. 

20566, Advisability of Insurance of Street 
Railway Companies Against Liability for Wrong 
Doing. R. D. Fisher (S R G-March 17.) 
800 w. 

*20602. The Liverpool Overhead Railway— 
Abstracts of papers by Messrs. Greathead and 
Fox, and T. Parker, with discussion (I & I- 
March g.) 5S0e w. 

*20619. Storage Battery Traction for Street 
Tramcars. Editorial (P Eng-March g.) 1200 w. 

20656. The Waddell-Entz Storage Battery 
Car Traction Plant of the Second Avenue Rail- 
road Company, New York (Sc A-March 24.) 
1700 w. 

*20694. Storage Battery Cars, 
Varney (L. Mag-April.) 1800 w. 

20786. Rapid Transit. (Extract.) 
L. Clough (S R G-March 24.) 2000 w. 

20787. The Aerodromic System of Trans- 
portation. Ill, (ER N Y-March 28.) 1300 w. 

20789. The Barrows System of Transporta- 
tion. Ill, (E R N Y-March 28.) 1300 w. 

20841. Rapid Transit in Baltimore. J. C. 
Ransom (R G-March 30.) 1400 w. 

20954. Paris Underground Electric Railway. 
Ill. (S R G-March 31.) 700 w. 

20972. The Silvey Storage Car System. III. 
(E EN Y-April 4.) 2400 w. 

20978. Steam Tramcars With Serpollet’s 
Boiler. Ill. (Sc A-April 7.) 1300 w. 

+20989. A Modern Car House—Citizens 
Traction Co., Pittsburg, Pa. Ill. (S R J- 
April.) 1350 w. 

¢20991. Narrow vs. Broad Gauge Electric 
Railways, E, A. Merrill (S R J-April.) 1500 w. 

+20992. Proper Rail Bonding. (Abstract.) 
H. J. Malochee (S R J-April.) 2300 w. 

+20993. in Montgomery, 
Mobile and New Orleans (S R J-April.) 
10500 w. 

21072. Electric Power Plant for the New 
Haven Street Railway Company. Ill. (E I- 
April.) 1000 w. 

*21089. The Dresden Electric Tramway. 
Il]. (R W-March.) 1600 w. 

Serials. 

18549. The Intrinsic Value of Street Railway 
Investments. Edward E. Higgins (S R J-Began 
Jan, I—4 parts to date— 45 cts. each). 


E, A. 


George J. 


Albert 


Street Railways 
Ill. 


See introductory 


1894. 


18711. Electric Railway Motors: Their Con- 
struction and Operation. Il], Nelson W. Perry 
(S R G-Began Jan. 6—13 parts to date—15 cts. 
each). 

19306. The Third Avenue Cable Railway of 
New York City. Ill. (E N-Began Feb. 1—4 
parts to date—1§ cts. each), 

20206. The Electric Tramway at Remscheid. 
Ill, Julius Maier (E L-Began Feb. 23—2 parts 
to date—30 cts. each). 

21092. The Relative Economy of Cable and 
Electric Tramways (R W- Began March—1 part 
to date—30 cts). 


SANITARY ENGINEERING. 


*20366. An Unsettled Question in Ventila- 
tion. Leicester Allen (E Mag-May.) 20cow, 

20383.— $1.50. Purification of Sewage and of 
Water by Filtration.—Discussion on paper by 
Hiram F. Mills (T C E-Dec.) 2500 w. 

*20386. Sewer Gas and Zymotic Disease. 
A. C. Ranyard (K-March 1.) 3800 w. 

*20397. Public Health. Editorial (E-March 
2.) 2700 w. 

20534. The Sanitation of Santos, Brazil. Ill. 
(E R-March 17.) 2600 w. 

*20559. Sanitary Inspectors. — Tenure of 
Their Appointments (S$ R-March 1500 w. 

*20575. The Heimite Sanitary Process (E R 
L-March g.) 1300 w. 

20623. [leating and Ventilation (R & T- 
March.) 2800 w. 

*20707. 


The Submerged Sewer at Shirley 
Gut, Boston, Mass. (E-March 16.) 20c0 w. 


+20810. Experiments with Glazed Stoneware 
Pipes (I E-Feb. 24.) 600 w. 

20835. Drinking Water at the World’s Co- 
lumbian Exposition. Allen Hazen (E N-March 
29.) 1500 w. 

¢21024. Out of Sight, Out of Mind.—Meth- 
ods of Sewage Disposal. George E. Waring, 
Jr. (C M-April.) w. 

. 


Serials. 


5358. Sewage Purification in America. III. 
(E N-Began July 14, 1892— 40 parts to date— 
15 cts. each), 

10425. A Healthy Home. Francis Vacher 
(S R-Began Feb. 1, 1893—Ended March 24, 
1894—28 parts—30 cts. each), 

18870. Humidity and Ventilation. Joseph 
Masinette (A Ar-Began Jan. 13—3 parts to 
date—15 cts. each). 

19813. American Plumbing (D E-Began 
Feb.—2 parts to date—3o cts. each). 

20014. Plumbing in the Metropolitan Build- 
ing. Ill, (E R-Began Feb. 24—2 parts to date 
—15 cts. each). 

20194. Sewage Disposal. George E. War- 
ing, Jr. (E R-Began March 3—2 parts to date— 
15 cts. each). 

21132. Sanitary Law. <A. Wynter Blyth (I 
C B-Began March 30—1 part to date—30 cts), 


THE TECHNICAL INDEX. 


STEAM ENGINEERING. 


*20447. Circulation in Water-Tube Boilers. 
Editorial (Eng L-March 2.) 20co w. 

20481. Some Ancient Reaction Engines. 
W. F. Durfee (Se A-March 17.) 1700 w. 

20490. Lubricators and Lubrication. W. H. 
Wakeman (A M-March 15.) 7oo w. 

20491. An Instance of Steam Economy. Ed- 
ward J. Willis (A M-—March 15.) 700 w. 

*20507. Losses of Heat in Combustion of 
Fuels (f& M-March.) 3000 w. 

20543. Origin and Development of Steam 
Navigation (Eng-March 17.) 2500 w. 

20544. Returns in Heating Systems.—How 
Check Valves Should be Arranged. Ll. (B J C- 
March 17.) 500 w. 

20545. Anti-Friction Materials.—Their Use 
as Dry Bearings for Machinery (B J C-March 
17.) 1700 w. 

*20607.. On the Systematic Production of 
Steam from Sixty-eight Boilers at the ‘* Say” 
Sugar Refinery, Paris. Ill. Bryan Donkin 
(Eng L-March g.) 4500 w. 

20654. Howto Operate aSteam Boiler. Jar- 
vis 8. Edson (E E N Y-March 21.) 3500 w. 

20684. About Chimneys.—The Importance 
of Height (B J C-March 24.) loco w. 

20731. Steam Boilers and Treatment and 
Purification of Water (M G-—March 24.) 4000 w. 

*20740. Leaves from a Laboratory Note 
Book. Some Points Affecting the Transmission 
of Heat in Steam Bolers. Vivian B. Lewis 
(1 C T-March 10.) 30co w. 

*20777. Some Experiments with Triple- 
Expansion Engines at Reduced Powers. D. 
Croll (Eng L-March 16.) 1goo w. 

20804. Locomotives as Stationary Engines. 
Editorial (A M-March 29.) 1100 w. 

20805. The Development of the Steam En- 
gine Indicator. (Extract.) Harris Tabor (A M- 
March 29.) 3300 w. 

20819. New Steam Carriage. Ill. 
March 31.) 15cow 

20822. Cracked 
1300 w. 

20837. 
gine of 
600 w. 

*20854. Cylinder Compensation. 
(L E-April.) 1300 w. 

20942. Repeating Apparatus for Indicators. 
Ill. George Sieurin (P S—April.) 600 w. 

20970. Progress in Exhaust Steam Heating. 
J. H. Babcock (E E N Y-April 4.) 800 w. 

20974. The Indicated Horse 
Compound Condensing Engine. 
man (S M-—April I.) 400 w. 

*21005. The Evolution of Steam Engines, 
Jonn E, Sweet (IS F-April.) 4800 w. 

*21032. The Lancashire Boiler. Ill. W. 
H. Booth (C E-April.) Soo w. 

21046. Steam Engine Design.—Advantages 
of the Different Types (B ] C-April 7.) 1600 w. 


(Sc A- 
Plates. Ill. (S E-Jan.) 


Sulzer Triple- Expansion Vertical En- 
1300 H. P. [ll (E N-March 29.) 


Editorial 


Power of a 
W.H. Wake- 


We supply copies o * these articles. See introductory. 


21050. The Limitation of Engine Speed (M 
G-April 7.) 2000 w, 

*21061. The Livet System of Generating 
Steam by the Destruction and Combustion of 
Town Refuse. Ill. (M-Feb. 15.) 1800 w. 

*21063. Coal and ‘* Coal.” Editorial (El- 
March 30.) 1000 w. 

*21076. Fractures in Caustic Soda Boilers. 
Editorial (P Eng-March 30.) 1200 w. 

*21086. Morton’s Steam Turbine. 
L.-March 30.) 1600 w. 

*21101. Mr. Croll on Condensation in Cylin- 
ders. Editorial (Eng L-March 30.) 1600 w. 


Ill. (ER 


Serials. 

11138. Notes on the Steam Injector. II. 
Strickland L. Kneass (E M-Began March, 1893. 
—Ended April, 1894—14 parts—30 cts. each). 

17823. Designing Corliss Gears. Ill. James 
Dunlop (P Eng—Began Nov. 24—6 parts to 
date—30 cts. each). 

18986. Boiler Calculations. James F. Hobart 
(S M-Began Jan. 15—4 parts to date—15 cts. 
each). 

19709. The Indicator and Its Diagrams. III. 
Charles Day (P Eng-Began Feb. 2—6 parts to 
date—-30 cts. each). 

20182. The Elements of Boiler Making. C. 
E. Fourness (lL. E-Began March—2 parts to 
date--30 cts. each). 

20568. The Stationary Engineers as They 
Were and as They Are. Stephen Roper (S V- 
Began March 15--1 part to date—Is5 cts). 

20680. The Steam Jacket. Thomas Main 
(Am $-Began March 22--3 parts to date—15 cts. 
each), 

21064. The Testing of Engines and Boilers. 
Alex. B. W. Kennedy (El-Began March 30--1 
part to date—3o cts). 

21141. High Speed Steam Engines. John 
Radinger \E M-Began April—1 part to date— 
30 cts). 


TELEPHONY AND TELEGRAPHY. 


*20616. 
Editorial (E-March g.) goo w. 


The Telegraph Engineers in India. 


20628. $50,000,000 for Telephoning.—The 
American Bell Telephone Company’s Argument 
for Increase of Capital. (E R N Y-March 21.) 


A Century of the Telegraph in 
France. Ill. Walter Lodian (P S M-—April.) 
2500 w. 

20703. A Phase of Telephone Engineering. 
Angus S. Hibbard (E E-March.) 2200 w. 

*20736. A History of the Telephone and the 
Expiry of Original Patents. (Inv-March 10.) 
2800 w. 

20985. Steering by Telephone in a Fog. 
(Reprint from Pall Mall Gazette.) (E RN Y- 
April 4.) 600 w. 

20987. The Carbon Telephone Patents. 
Editorial (E R N Y-April 4 ) 1800 w. 

2099}. A ‘Telephone Cable Test. 
Swoope (E N Y-April 4.) 300 w. 


Cc. W. 


We supply copies of these articles, 


30 THE TECHNICAL INDEX. 
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The Repeating Coil as Used in Tele- 
W. H. Hyde (W E-April 7.) 


21049. 
phony. Ill. 
1200 w. 

*21081. Graham's Electric Loud Talking 
Apparatus. Ill. (Inv-March 31.) 600 w. 

*21083. Electric Communication between 
Lightships and the Shore, Editorial (Inv- 
March 31.) 600 w. 

Serials 


18628. The Electro-Magnet; or Joseph 
Henry’s Place in the History of the Electro- 
Magnetic Telegraph. Ill. Mary A. Henry 
(E E N Y-Began Jan 3—8 parts to date—15 cts. 
each), 

20069. Visual Telegraphy.—A Review of the 
Work in this Field. Ill N. S. Amstutz (E 
N Y-Began Feb. 28—3 parts to date—15 cts. 


each), 
MISCELLANEOUS, 


*20357. Wider Markets for American Manu- 
factures—The Industrial Problem of the Day. 
Hawthorne Hill (E Mag-May.) 3000 w. 

*20361. The Northern White Pine Industry. 
Ill. Richard A, Parker (E Mag—May.) 3000 w. 

20377.—$1.50. Topographic Surveys,” Ill. 
Discussion on paper by Herbert G. Ogden (T C 
E-Dec.) go0oo w. 

20378 —$1.50. The Use of Long Steel Tapes. 
Discussion on paper by R. S. Woodward (T C 
E-Dec.) 3500 w. 

*20393. ‘Technical vs. Literary Education. 
Editorial (I & I-March 2.) 1000 w. 

*20405. The Observation and Creation of 
Beauty. William Morris (A L-March 2.) 3200 w. 

*20406. The Arts and Industries of Belgium, 
and the Antwerp Exposition, 1894—with 
Discussion. Edward Séve (J S A-March 2.) 
11800 w. 

*20454. Flying Machines. 
(S L-March.) 2000 w. 

*20457. Engineers of To-Day and Yester- 
day. John Fritz—W. H. Jaques. Ill. (E 
Rev-Feb. 20.) 2900 w. 

+20468. A Relation of Engineering to Pro- 
gress and Civilization. F. R. Hutton (S M Q- 
Jan.) 2000 w. 

+20471. Scientific Problems of the Future. 
H. Elsdale (C R-March.) 6300 w. 

+20477._ From Cape Town to Cairo. 
W. Lucy (F R-March.) 4900 w. 

+20492. The Caoutchouc Supply from Brit- 
ish India. Clements R. Markham (I R W- 
March 15.) 4800 w. 

+20493. I. The Proper Place for Rubber 
Cultivation. Courtenay DeKalb. II. Articles 
on Rubber Culture (I R W-March 15.) 2500 w. 

*20523. Toronto Technical School (Can A- 
March.) 3000 w. 

*20524. Rocks. 
March.) 2000 w. 

+20531. Mortgage Banking in America. D. 
M. Frederiksen (J P E-March.) 8700 w. 

#20538. The Land Laws of New Zealand. 
Edward Reeves (W R-March.) 4000 w. 


Gavin J. Burns 


Henry 


A. P. Coleman (Can A- 


See introductory. 
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*20608. Paris a Seaport. 
-March 9.) 1500 w. 

20634. The Position and Prospects of Aerial 
Navigation (Min R-March 15.) £500 w. 

420636. 
ing. Ill. 
5500 w. 

¢20638. On New England and the Upper 
Mississippi Basin in the Glacial Period, James 
Dana (P S M-April.) 1400 w, 

420639. The Origin of Art. W. 
Popoff (P S M-April.) 2800 w. 

*20651. The Evolution of a Statue. F, 
Weitenkampf (Ch-April.) 3400 w. 

20699.—$1. A History of Political Economy. 
Gustav Cohn (An A A-March.) 45000 w. 

20705.—$1. The Idea of Justice in Political 
Economy. Gustav Schmoller (An A A-March.) 
13300 

*290712. What ‘‘Americanism” Means. The- 
odore Roosevelt (F-April.) 5500 w. 

#20732. An Address to Young Engineers. 
George W. Melville (S J E-March.) 3000 w. 

*207536. The Newest Flying Machine. The 
‘*Maxim” Air-Ship Inspected and Described. 
(M-March 15.) 2300 w. 

20782. A Trade or a Profession? 
Tompkins (A S-March 24.) 1000 w. 

$20795. Tariff Reform and Monetary Re- 
form. EB. B. Andrews (N A R-April.) 5600 w. 

¢20790. An Anglo-American Alliance. Ar- 
thur Silva White (N A R-April.) 4000 w. 

#20797. How We Restrict Immigration. 
Joseph H. Senner (N A R-April.) 2400 w. 

20838. Abolishing the Coast and Geodetic 
Survey (E N-March 29.) 1400 w. 

*20868, The Indian Currency, with Discus- 
sion. J. Barr Robertson (J S A-March 23.) 
33000 w. 

20877. Flying Devices. Ill. 
land Taylor (Aer-April.) 5000 w. 

20878. The Flying Man. III. 
thal (Aer-April.) 5200 w. 

*20890. The Problem of Man Flight. 
torial (Inv-March 24.) 2000 w. 

*20894. Men of Metal. Hiram S. Maxim 
(I & I-March 23.) 3000 w. 

*20916. A Technical Utopia, Limited.— 
Currie Residential Technical Schools, Folkestone. 
Ill. (E R L-March 23.) 5000 w. 

*20917. Engineers of ‘To day and Yesterday, 
—James Brindley—Edward Leader Williams. 
Ill. (E Rev-March 20.) 3300 w. 

*20923. Josiah Wedgwood (A L-March 23.) 
2000 w. 

*20950. Popular Mistakes About Taxation 
(S Ec-April ) 2400 w. 

*20y51. Economic Theory Concerning Value, 
Van Buren Denslow (S Ec-April.) 3800 w. 

20976. Mechanical Engineering Building of 
the Case School of Applied Science. Ill. (S M 
~April 1.) 1000 w. 

20979. Carborundum. 
1300 w. 


Editorial (Eng L 
New Lights on the Problem of Fly- 


Joseph Le Conte (P S M-April.) 


Lazar 


C. R. 


George Cros- 
Otto Lilien- 


Edi- 


Ill. (Sc A-April 7.) 
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21014. Wire Glass (E N-April 5.) 1500 w. 
21023. A Raid on the Coast Survey (R G- 
April 6 ) 1500 w. 
*21026. 
Plan. 
4509 w. 


Negro Progress on the Tuskegee 
Albert Shaw (R of R-April.) 
*21055. Theory and Practice. 
Burns (5S L-April ) 1700 w. 

¢21066. Ona New Horizon and Some New 
Localities for Friable Sandstone’in Which the 
Grains are Enlarged by Secondary Deposition of 
Silica in Optical Continuity with the Original 
Nucleus. Il]. Samuel Calvin (A G-—April.) 
1000 w. 

¢21068. A Classification of Economic Geo- 
logical Deposits Based on Origin and Original 
Structure, O, Crosby (A G-April.) 6000 w. 

t21069. Geology of Jefferson County, Texas. 
W. Kennedy (A G-April ) 2000 w. 

f21070. British Drift Theories. 
Upham (A G-April.) 1000 w. 

*2r124. Irish Geology (A L-March 30.) 
1200 w. 

*20125. 


Gavin J. 


Warren 


The Excavation of Deir el Bahari 
(A L-March 30.) 1400 w. 

*21126. Nature and Art. (Extract.)  F. 
Suddards (A L-March 30.) 1500 w. 

*21135. The Har Dalam Cavern and Its Os- 
siferous Contents (N-March 29.) 1200 w. 


421166. Pages in the History of Allotments. 
J. Frome Wilkinson (C R-April.) 5700 w. 

21189. The Maxim Air Ship. Ill. H. J. 
W. Dam (Sc A-April 14.) 4800 w. 

2121g. Sectional Lenses. 
Chicago Tribune.) (Eng.-April 14.) 800 w. 

21227. Scientific Work at Cornell (R G- 
April 13.) 1400 w. 

*21277. The Elements of Beauty in Ceramics. 
Charles F. Binns, with Discussion (J S A-April 
6.) 7400 w. 

*21295. Engineering Works on the Thames, 
Messrs. John and Henry Gwynne. Ill. (Eng. 
L-April 6.) 4500 w. 

*21305. Wedgwood asa Potter (A L-April 
6.) 2000 w. 

*21320. The Production of Artificial Marble 
According to the Moreau-Rae Process (Inv- 
April 7.) 1500 w. 

+21322. What may happen to a British Cap- 
tain—The ‘‘ Costa Rica Packet” Case. J. F, 
Hogan (W R-April.) 5200 w. 

+21323. The Principles of Betterment. Hugh 
H. L. Bellot (W R-April.) 5800 w. 

+21325. Our Colonies and Free Trade. A 
Plea for a Customs Union of the British Empire. 
W. Peart-Robinson (W R-April.) 4500 w. 


(Reprint from the 


Serials. 


14653. Theory vs. Practice. W. M. Patton 
(S-Began July—g parts to date 30 cts. each). 

16290. The Atmosphere as a Medium of 
Travel. Fred W. Brearey (I & I-Began Sept. 
15—I0 parts to date—3o cts. each), 


We supply copies of these articles. See introductory. 
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16514. The Evolution of Artificial Light. 
Ill. E. L. Lomax (P A-Began Oct. 16—Ended 
March 15—g parts—15 cts. each). 

17553. Management of Men and Manufac- 
turing Industries. Thomas D. West (Ir Age- 
Began Nov. 23—7 parts to date—15 cts. 
each). 

18930. Carnot and Modern Heat. Dr, Oli- 
ver Lodge (Eng L-Began Jan. 5—g9 parts to date 
—30 cts. each). 

19052. Notes on the Manufacture of Ropes 


1V> subblv copies of these articles. 


MAY, 


Il], W. C. Popplewell (P Eng-Began Jan. 12 
—4 parts to date—30 cts. each), 

19453. Contributions to the Chemistry of 
India-Rubber. P. Carter Bell (I R W Began 
Jan. 15—2 parts to date—45 cts. each). 

20802. Measurement of High Temperatures. 
A. Humboldt Sexton (P Eng-Began March 23— 
I part to date—30 cts). 

21067. Geological Notes on the Sierra Ne- 
vada, H. W. Turner (A G-Began April—1 
part to date-- 45 cts). 


See introductory, 
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A CATALOGUE OF LEADING ARTICLES PUBLISHED CURRENTLY IN THE TECHNICAL JOURNAIS 
OF THE UNITED STATES AND GREAT BRITAIN. - 


HIS index has been very properly described as ‘‘ the greatest step that has been taken in recent 
years towards systematizing work ” for the engineer, the architect, the electrician, the railway 
manager, and the business man. The list of publications regularly indexed will show that it 

covers a world-wide range of the best technical literature, and all the articles are so conveniently 
classified under general headings, that within a few minutes, once a month, an active man can 
learn of everything of any importance that has been published during the month in relation to the 
subjects in which he is interested. In short. it is to the practical man just what Poole’s celebrated 
index to periodicals has long been to the literary worker, but with this essential improvement— 
namely : that in addition to indicating just when and where leading articles have been published, 
we undertake to supply copies of the articles themselves. The unparalleled convenience and economy 
of this double service can readily be appreciated. 


In ordering articles from us, care should be taken to give the number, not the titlealone. The price of 
a single article is 15 cents; those indicated by an asterisk (*), 30 cents, and by a dagger (+), 45 cents; and 
where the cost is above this, the price is given immediately after the number. In every case the price 
is closely regulated by the cost to us of a single copy of the publication from which the article is taken. 

To avoid the inconvenience of small remittances and to cheapen the cost of articles to those who order 
frequently, we sell coupons at the rate of 15 cents each, or 15 for $2, 40 for $5, and 100 for $12.50. 
Each coupon is receivable in exchange for one 15-cent article ; those marked * require two coupons; those 
marked ¢ require three coupons; and for the articles of higher price. one eee for each 15 cents: thus, 
a75e. article requires five coupons, Samples of these coupons will be sent free for examination. They 
need only a trial to demonstrate their great convenience and economy. 

(In the body of the index only the initials of the journals quoted are given, and these can be readily 
identified by the following list of periodicals. Other abbreviations are: [ll=[llustrated. w=words.] 


THE AMERICAN PRESS. 


A........Arena. m.. $5. Boston. BJ C....Boston Jour. of Commerce, w. $3. Boston. 
American Architect. w. $86. Boston. .Builderand Woodworker. m. $3. 
Aeronautics. m. $1. N.Y. Compass. m. $1. New York. 


AnAA..Annals of Am. Academy of Political and CA...... Calif. Architect. m. $3. San Francisco. 
Social Science. b-m. $6. Philadelphia. CanA.. Canadian Architect. m. $2. Toronto. 
AAn.... American Analyst. f. $1. New York. C&B... Carpentry and Building. m. $1. New York. 
AAr.... American Artisan. w. $2. Chicago. CE..... Colliery Engineer. m. $2. Seranton, Pa. 
AS&B....Architecture and Building. w. $6. N.Y. CEN... Canadian Elec. News. m. $1. Toronto. 
ABD....Architect, Builder and Decorator. m. $2. C Eng....Canadian Engineer. m. $1. Montreal. 


Minneapolis. Chautauquan. m. $2. Meadville, Pa. 
ACJ....Am.Chem. Journal. b-m. $4. Baltimore. CM...... Century Magazine. m. $4. New York. 
AERJ.Am. Eng. and Railroad Journal. m.$3. N.Y, Cos.... ..Cosmopolitan. m. $1.50. New York. 

Am. Geologist. m. $3.50. Minneapolis. DE...... Domestic Engineering. m. $2. Chicago. 
AGLJ..Am. Gas Light Journal. w. $3. New York. EA...... Electrical Age. w. $3. New York. 
AH......Annals of Hygiene. m. $2. Phila. |) Electrical Engineering. m. $1. Chicago. 


AJ Phar.Am. Journal of Pharmacy. m. $3. Phila. E EN Y..Electrical Engineer. w. 33. New York. 
AJRA..Jour. R’y. Appliances. m. $2. New York. E/I.......Electrical Industries. m. $1. Chicago. 
pen American Machinist. w. $3. NewYork. Elek ....Elektron. m. 33. Boston 
AM&IW.Am. Man. and Iron World. $4. Pittsburg. EM...... Engineering Mechanics. m. $2. Phila, 
Am §8....American Shipbuilder. w. $2. New York. E Mag...Engineeriag Magazine. m. $3. New York. 
A& N J..Army and Navy Journal. w. $6. New York. EMJ....Eng. and Mining Journal. w. $5. N.Y. 


A&NR..Army and Navy Register. w. $3. Wash’ton. EN...... Engineering News. w. $5. New York. 

Architectural Record. q. $1. New York. Eng ..... Engineer. 3-m. $2. New York. 

A Rev....Architectural Review. s-q. $5. Boston, EN Y....Electricity. w. $2.50. New York. 

Gee seen Age of Steel. w. $3. St. Louis. ) Engineering Record. w. $5. New York. 
We asives Brick Builder. m. $2.50. Boston. ERN Y..Electrical Review. w. $3. New York. 


Boston Commonwealth. $2.50. Boston. ES WP...Proc. Eng. So. of W.Pa. m. $7. Pittsburg. 
BGS....Bul. Am. Geog. Soe. gq. $5. New York. Me Wcisacs Electrical World. w. $3. New York. 
BIS... .Bul. Am. Iron and St. Asso. w. $4. Phila. F .. ....Forum. m, $3. New York. 


INDEX 
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The Foundry. m. $1. Detroit. 

...Flre and Water. w. $3. New York. 

...Garden and Forest. w. $4. New York. 

3 ee Good Roads. m. $1. New York. 

i See Inland Architect. m. $5. Chicago, 

..Inventive Age. $1. Washington. 

..Iron Age. w. $4.50. New York. 

.. [ron Ind. Gazette. m. $1.50. Buffalo. 

... India Rubber World. m. $3. New York. 

EOP Industry. m. $2. San Francisco. 

..Iron Trade Review. w. $3. Cleveland. 

.Jour. Am, Chem. So. m. $5. Easton. 

. Jour. Assoc. Eng. Soc. m. $3. Chicago. 

.. Jour. Am, Soe. Naval Engineers. qr. $5. 
Washington. 

JFI.....Jour. Franklin Institute. m $5. Phila. 

JMSI..Jour. Milit. Service In. b-m, $4. NewYork. 

J NE W.Jour.N.E.Waterw. As. g. $2. New London. 

Jour. Polit. Economy. gq. $3. Chicago. 


JUSA..Jour. U.S. Artillery. g. $2.50. Ft. Monroe. 
LE...... Locomotive Engineering. m. $2. N. Y. 
L. H. P..Light, Heat and Power. m. $3. Phila. 
L Mag...Lippincott’s Magazine. m. $8. Phila. 
M&B.. Manufacturer and Builder. m. $1.50. N.Y. 
Met W...Metal Worker. w. $2. N.Y. 


MG......Manufacturer’s Gazette. w. $3. Boston. 
See Milling. m. $2. Chicago. 

Min. R...The Mining Review. w. $2. Denver, 
MIT....Mining Industry, w. $3. Denver. 

»Manufacturer’s Record. w. $4. Baltimore. 


MRC...Marine Review. w. $2. Cleveland, O. 
M Rec....The Marine Record. w. $2. Cleveland. 
MSP.... Min. and Sci. Press. w. $3. San Francisco. 


..North American Review. m. $5. N. Y. 
NB......National Builder. m. $8. Chicago. 

NC B...National Car Builder. m. $2. New York. 
..Nat. Popular Review. m. $2.50. Chicago. 
i eee Nowest. Architect. m. $3. Minneapolis. 
OPDR..Oil, Paint and Drug Reporter. w. $6, N.Y. 


PEC P.Procd. Engineer’s Club. q. $2. Phila. 


Power-Steam. m. $1. N. Y. 
PSM....Popular Science Monthly. m. $5. N.Y. 
2 oe Railway Age. w. $4. Chicago. 


RC J..,.Railroad Car Journal. m. $1. New York. 

REM....Railway Engineering and Mechanics. 
m. $1. Chicago. 

Railroad Gazette. w. $4.20. N. Y. 

ae Roller Mill. m. $2. Buffalo, N. Y. 

R of R...Review of Reviews. m. $2.50. New York. 

eer Railway Review. w. $2. Chicago. 


R& T...Roofer and Tinner. m, $1. N.Y, 
Stone. m. $2. Chicago. 

eee: Southern Architect. m. $2. Atlanta. 
ee Sanitarian. m. $4. Brooklyn. 


Se........Science. w. $3.50. New York. 


Sc A.....Scientific American. w. $3. New York. 
Sc AS...Scientific Am. Supplement. w. $5. N. Y. 
Se M....Scribner’s Magazine. m. $3. New York. 
ee Stationary Engineer. w. $2. Chicago. 

Se Q..... Scientific Quarterly. q. $2. Golden, Cal 
Sea......Seaboard. w. $2. New York. 

S Ec.....Social Economist. m. $2. New York, 

8 JE....Sibley Jour. of Eng. m. $2. Ithaca, N. Y. 


Scientific Machinist.s-m.$1.50. Cleveland,O. 
Sou. Lumberman. s-m. $2. Nashville. 
...School of Mines Quarterly. $2. N.Y. 
SREN..St. R’y. Elec. News. m. $2. Minneapolis. 
Sanitary Plumber. sm. $1. New York. 


SRG....Street Railway Gazette. w. $3. Chicago 
SRJ....Street Railway Journal. m. $4. New York. 
SRR.. .Street Railway Review. m. $2. Chicago. 
Safety Valve. m. $1. New York. 

Tradesman. &-m. $2. Chattanooga, Tenn. 


TAIEE.Trans. Am. Ins. Elec. Eng. m. $5. N. Y. 
TCE....Trans. Am. Soc. Civil Eng. m. $10. N. Y. 
Technology Quarterly. $3. Boston. 

TrA ME.Trans. Am. Ins. of Mining Eng. N. Y. 
TWA .Trans. of the Wis. Acad. Madison, 

Western Electrician. w. $3. Chicago. 


THE FOREIGN PRESS. 


Paving. m. $2. Indianapolis. 

P Progressive Age. 8-m. $3. New York. 
The Architect. w. 268. London. 
AMS.. Aust. Mining Standard. w. 30s. Sydney. 
APR...Aus. Pastoralists’ Rev. m, 208. Sydney. 
BA... .The British Architect. w. 238. 8d. London. 
© G.. ..Colliery Guardian. w. 27s. 6d. London. 
OR...00: Contemporary Review. m. $4.50. London. 
OT J....Chem. Trade Jour. w. 128. 6d. Manchester. 
Engineering. w. 368. London. 
EEL....Electrical Engineer. w. 193. 6d. London. 
Engineers’ Gazette. 88. London. 
Electricity. w. 7s. 6d. London 


El.. .....Electrician. w. 24s. London. 

EngL... Engineer. w. 368. London. 

Electrical Plant. m. 68. London. 

E Rey....Engineering Review. m. 7s. London. 

BPi....<0 Electrical Review. w. 218. 8d. London. 

Fortnightly Review. m. $4.50. London. 

GE M...Gas Engrs’ Mag. m. 68. 6d. Birmingham, 

Gas World. w. 138. London. 

Industries and Iron. w. £1. 

I1&S.....Iron and Steel Trades’ Jour. 
London. 

ICB... .Carpenter aid Builder, w. 88. 8d. Londcn 


London. 
w. 258, 


ICT... ..tron and Coal Trades. w. 308. 4d. London. 


IE....... Indian Engineering. w. 18 Rs. Calcutta. 
IEng....Indian Engineer. w. 20 Rs. Calcutta. 
ee Invention, w. 118. London. 


ISC.....The Iron, Steel and Coal Times. w. £1 6s. 
London. 
JGL....Journal of Gas Lighting. w. London, 


JSA....Journal of the So. of Arts. w. London. 
Machinery. m. 98. London. 

Marine Engineer. m. 7s. 6d. London. 

Min W..The Mining Werld. w, 218, London. 

Mechanical World. w. &. 8d. London. 
ore Nature. w. $7. London. 

Mines Nineteenth Century. m. $4.50. London. 
P Eng...Practical Engineer. w. 108. London. 


Plumber and Decor. m, 68. 6d. London. 


RPL....The Railway Press. m. 78s. London. 

Railway World. m. 5s. London. 

Steamship. m_ Leith, Scotland. 

Sanitary Record. m. 108. London. 

-Transport. w, £1.58. London. 

Westminster Review. m. $4.50. London. 
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JUNE. 


ARCHITECTURE. 


*21163. American 
English Spectacles. 
Mag-June.) 3000 w. 

*21204. Feathers in Decoration. Ill. H. 
Leslie Ramsey (P! D-April 2.) 1200 w. 

*21205. The Durability of Paint. 
Seymour Jennings (Pl D-April 2.) 700 w. 

*21237. The Architect of Fashion. Leopold 
Eidlitz (A R-April-June.) 5300 w. 

*21241. Architectural Aberrations. — The 
New Criminal Court Building, New York, Ill. 
(A R-April-June.) 1600 w. 

21243. Women as Students in Design. 
Mrs, J. E. H. Gordon (F R-April.) 3200 w. 

21248. The Forests of the South (T-April 
15.) 800 w. 

*21303. The Poetry of Light. 
Horder (B A-April 6.) 1100 w. 

*21304. The Arbitration Clause in America 
(A L-April 6.) 2000 w. 


Architecture through 
Banister F. Fletcher (E 


Arthur 


P. Morley 


*21307. Facade of the German Reichstag 
Building, Berlin. Ill. (I C B-April 6.) r100 w. 
$21403. All Saints’ Cathedral, Allahabad. 


(I E-March 17.) 600 w. 


21427. Our Senators and Our Public Build- 
ings.—Discussion in the Senate on April 11 (A 
A-April 21.) 5000 w. 


*21449. Bronze Doors. Ill, (A L-April 13.) 
2200 w. 
*21451. Italian Building Societies. Geoffrey 


Drage (A L-April 13.) 3800 w. 

*21452. Architecture and Its Civic and Com- 
mercial Value. Banister F. Fletcher (A L-April 
13.) 4000 w. 

*21453. The Assessor in America. 
Patton (A L-April 13.) 5600 w. 

$+21463. Consideration of the Correspon- 
dence Relative to the Tarsney Bill (I A-April.) 
1500 w. 

*21482. Growth of Gothic Architecture. T, 
Perkins (I C B-April 13.) 1200 w. 


N.S. 


*21484. Carving. Ill. (I C B-April 13.) 
II00 w. 
*21485. Some Points on Building. Joseph 


Power (I C B-April 13.) 800 w. 

21515. The Wuensch and Melan Systems of 
Fire-proof Floor Construction. Ill. (E N-April 
12.) Ww. 

+21556. The New Building Law of the City 
of Philadelphia. Frederick H. Lewis, with 
Discussion (P E C P-Jan.-March.) 6000 w, 

21587. Progressive Architecture. Editorial 
(A & B-April 28.) 700 w. 

*21599. The Architecture of the Renaissance 
in England.—Review of Book by J. A. Gotch, 
assisted by W. Talbot Brown (B3A-April 20.) 
800 w. 

*21600. Bases of a Successful Architectural 
Practice in the Twentieth Century. W. How- 
ard Seth-Smith (B A=April 20.) 3300. 

*21616. English and American Fireplaces 
{I C B-April 20,) 1200 w. 
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*21621. Styleless Architecture (A L-April 
20.) 2400 w. 
*21659. American Artin Stained Glass and 


the Influence of the Great Fairs thereon, Wil- 


liam A. Hazel (A B D-April.) 2400 w. 


*21660. The Workman and the Architect. 
(Abstract.) Owen Fleming (A B D-April.) 
1350 w. 


21702. A Great Barn.—L. P. Morton’s 


Stock Farm (Sc A S-May §.) Jooo w. 

*21735. A Terra-Cotta Residence. Ill. D. 
Everett Waid (B B-April.) 1200 w. 

*21738. The Roof in Fire-proof Construc- 
tion. John R. Elder (B B-April.) 1400 w. 

*21785. Report of the Amalgamated Society 
of Carpenters and Joiners (I C B-April 27.) 
2800 w. 

21892.—$1.50. The Tower of the New City 
Hall at Philadelphia, Pa. Ill C. R. Grimm, 
with Discussion (T C E-March.) 10700 w. 


Serials, 


7121. Office-Helps for Architects. George 
Hill (A A-Began Oct. 8, 1892—28 parts to date 
—15 cts. each). 

7421. French Cathedrals. Barr Ferree (A 
R-Began Oct.-Dec.—4 parts to date—30 cts. 
each), 

12568. Building Construction and Superin- 
tendence. F. E. Kidder (A & B-Began May 6, 
1893—24 parts to date—1I5 cts. each), 

13358. Modern Asylums for the Insane. II]. 
George H. Bibby (A A-Began June 3—Ended 
May 5—9 parts—I5 cts. each). 

14370. Wasted Opportunities.—Defects of 
Office Buildings (A R-Began July-Sept.--3 
parts to date—-30 cts. each). 

16576. Architects’ Houses. Ill. John 
Beverley Robinson (A R-Began Oct.—Dec.—3 
parts to date—30 cts. each), 

18214. The Ecole des Beaux-Arts, III, 
Ernest Flagg (A R-Began Jan.—-March—2 parts 
to date—30 cts. each). 

18857. Electrical Science for Architects. 
Russell Robb (A A-Began Jan. 13—4 parts to 
date—-15 cts. each). 

19345. The French Renaissance. 
Anthyme Saint-Paul (A A-Began Feb. 3—6 
parts to date—1r5 cts. each). 

19713. Brick and Marble in the Middle Ages. 
(B B-Began Jan— 4 parts to date—30 cts. 
each). 

19749. Lead Light and Stained Glass 
Glazing. Jehan Le Vitrier (Pl D-Began Feb.— 
3 parts to date—3o cts. each). 

20419. Modern Methods of House Painting. 
A. Ashmun Kelly (Pl D-Began March—-2 parts 
to date—3o cts. each). 

21131. Roofs. Ill. George H. Blagrove (I 
C B-Began March 30-5 parts to date—3o cts. 
each). 

21195. A Glimpse of Modern Greece. IIl. 
Thomas A. Fox (A Rev-Began Aug. I4-—-I 
part to date--75 cts). 


We supply eopies of these articles. See introductory. 


34 THE TECHNICAL INDEX. 


Theatres. 
I4—I part to date—15 cts). 


21288, Ill, (A A-Began April 

21431. The Harmony and Functions of 
Color in Art. Andrew T. Taylor (Can A-- 
Began April—1 part to date-—30 cts). 

21464. Henry Van Brunt, Architect, Writer 
and Philosopher. P. B. Wight (1 A—Began 
April--1 part to date—45 cts). 

21588. ‘The Practice and Ethics of Architec- 
ture. George C. Mason, Jr. (A & B-Began 
April 28—1 part to date—-15 cts). 

21618. Bay Windows and Oriels. F. Jer- 
man (I C B-Began April 20—1 part to date--30 
cts). 

21638. Style. Leon Labrouste (A A-Began 
April 28—2 parts to date—15 cts. each), 

21639 The Italian Renaissance (A -A-Began 
_ April 28—2 parts to date—I5 cts. each). 

21736. The Art of Building Among the 
Romans. Auguste Choisy (B B-Began April— 
I part to date—30 cts). 

21781. Some of the Principles of Sanitary 
Building. H. H. Collins (A L-Began April 
27—I part to date—30 cts). 


CIVIL ENGINEERING, 


*21157. Breakwaters, Sea-walls and Jetties. 
Ill. George Y. Wisner (E Mag-June.) 3000 w. 

*21164. Cement and Cement - Testing. 
Spencer B. Newberry (E Mag-June.) 4000 w. 

21217. Nicaragua Canal.—Its Importance to 
the United States and Keasons why this Govern- 
ment Should Control It. Ill. M. H. Moore 
(I Age-April.) 2500 w. 

21278. Rock Dredging in the Raritan River 
(E R-April 14.) 1€00 w. 

21332. Improved Arches for Culverts. III. 
(R R-April 14.) 600 w. 

21357. Cement Testing. Spencer B. New- 
berry (Sc A S-April 21.) 5000 w. 

21376. Pile-Driving by Water Jet, Interstate 
Bridge, Omaha, Neb. Lil, (E N-April 19.) 800 w. 

*21432. Notes on Recent Additions to Our 
Knowledge of Portland Cement. John Puiser 
Griffith (Can A-April.) 2g00 w. 

*21438. Macadamized Road Scarifier Trials 
(E-April 13.) 2500 w. 

*21442. Machinery as Applied to the Break- 
ing up of Macadam, III. Arthur E, Collins 
(E-April 13.) 4500 w. 

*21454. Harbor and River Improvement in 
the United States (Tr-April 13.) 2000 w. 

*21456. The Bilbao Harbor Works (Abstract), 
William Kidd (I C T-April 13.) 2000 w. 

*21470. The Panama Canal as It Is. Ill. 
(Eng L-April 13.) 1500 w. 


21507. Country Roads (Abstract), A. W. 
Campbell (E R-April 21.) 1000 w. 
21511. The Minnesota Canal. Allan Ross 


Davis (E N-April 12.) 1400 w. 
21512. Foundations of the Cheat River 
Bridge, Baltimore and Ohio Railroad, III. 


Cecil B. Smith (E N-April 12.) 1500 w. 
21528. 


The Nicaragua Canal.—Review of 


We supply copies of these articles. See introductory, 


JUNE, 


Senator Morgan’s Report, with Editorial (Sea— 
Aptil 26.) 6000 w. 

21543. The Compressed Asphalt Block as a 
Pavement for Cities and Large Towns. III. 
(G R-April.) 1300 w. 

+21554. The New Falls of Schuylkill Bridge 
of the Philadelphia and Reading Railroad Com- 
pany. Ill, W. B. Riegner, with Discussion (I 
E C P-Jan.—March.) 2200 

421555. Comments on Current Practice in 
the Designing of Plate Girders. Edgar Mar- 
burg, with Discussion (P EC P-Jan.-March.} 
5300 w. 

21570. Ilarper’s Ferry Improvements (R G- 
April 27.) 2000 w. 

21590. Erection of the Florence Bridge. III. 
(E R-April 28.) 1500 w. 

*21708. Physical Properties of Asphalts. 
Dolphus Torrey (P-May ) goo w. 

*21709. Capt. Torrey’s Reply to Prof. De 
Smedt. Dolphus Torrey (P-May.) 1700 w. 

*21712. The Value of Good Roads. 
Woollen (P-May.) 4400 w. 

21719. ‘The Reported Shoal at the Mississ- 
ippi Jetties (E N-May 3.) 1200 w. 

*21739. American Portland Cement. 
liam J. Donaldson (B B-April.) 3500 w. 

21813. Pittsburg’s Ship Canal Project (I T 
R-May 3.) 500 w. 

*21815. How to Make and Lay Floors, 
Roads and Paths (N B-May.) 1000 w. 

21880. The Park Avenue Improvement in 
New York City. —The Temporary Harlem River 
Bridge and the Moving of the Mott Haven 
Station. Ill. (Sc A-May 12.) 1100 w. 

21893.--$1.50. The Removal of a Defective 
Pivot Pier, and Its Reconstruction. Ill, How- 
ard G. Kelley (T C E-March.) 6000 w. 

21894.--$1.50. Lining a Water-Works Tun- 
nel with Concrete. Ill. Desmond FitzGerald, 
with Discussion (T C E-March.) 15000 w. 


Evans 


Wil- 


Serials. 

16520. Plant and Gear Locally Made for the 
Kistna Bridge. Ill. F. J. E. Spring (I E- 
Began Sept. g—10 parts to date—45 cts. each). 

19649. Beams of Uniform Strength. Wil- 
liam White Robertson (I E-Began Jan. 6—5 
parts to date—45 cts. each). 

20688. Hudson County Boulevard (E R- 
Began March 24—2 parts to date—15 cts each). 

21592 The Harlem River Speedway. 
(E R-Began April 28—1 part to date—15 cts). 

ELECTRIC LIGHTING. 

21176. Grounds in Incandescent Circuits. 
George L. Thayer (E E N Y-Aprtil 11.) 800 w. 

*21289. The Origin of Electric Incandescent 
Lighting. —Statement by Hiram S, Maxim(I & 
I-April 6.) 1300 w. 

21509. The Cost of Street Lighting with Arc 
Lamps (E N-April 12.) 1500 w. 

21516. On the Deposition of Carbon in In- 
candescent Lamps. Ill. E, A. Colby (E RN 
Y-April 25.) 500 w. 


id 
} 
é 
nf 
’ 
jag 


1894 


21531. Small Arcs or Large Incandescents? 
Albert Scheible (E E N Y-April 25.) 850 w. 

*21539. Electric Light in Domestic Econ- 
omy. Forée Bain (S R E N-April.) 650 w. 

21589. Electric Lighting of the New Chi- 
cago Tunnel. Ill. (W E-April 28.) goo w. 


*21609. The Electric Light in an Explosive 


Atmosphere. Alfred H. Gibbings (E L-April 
20 ) 1300 w. 
*21612. The Rollason Wind Motor. Il. 


{El-April 20.) 600 w. 


*21265. Windmills and the Rollason Im- 
proved Wind Motor. Editorial (Inv-April 21.) 
2400 w. 

*21627. Adjourned Discusssion of paper by 


John H. Rider entitled ‘‘ Notes on Designing a 
System of Underground Mains,” and of paper 
by S. V. Clirehugh, on ‘‘ The Various Systems 
of Underground Mains and Methods of Laying 
Same (E E L-April 20.) 4400 w. 


*21629. Electrical Communication with 
Lightships. Editorial (P Eng-April 20.) 800 w. 

21663. Testing for Grounds on Incandescent 
Circuits. Ill. Austin S. Hatch (E EN Y-May 
2.) 800 w. 

21723. The Cost of Street Lighting with 
Arc Lamps. Editorial (E N-May 3.) 1800 w. 

*21835. The Dundee Central Electric Light 
Station. Ill. (E E L-April 27.) 2800 w. 

21852. The Age Coating of Incandescent 
Lamps. Elihu Thomson (E R N Y-May 9.) 
1000 w. 

21853. Flectric Lighting Plant of the ‘‘ Pris- 


cilla.” Ill. (E R N Y-May g.) 600 w. 

21855. The Eaton Arc Dynamo and Lamps. 
T. F. Pickett (C E N-May.) 2000 w. 

*21874. Electricity as a Source of Light (J 
G 1.-May I.) 1700 w. 

21896.—$1.50. The Electric Station of the 
Citizen’s Light and Power Company of Roch- 
ester, N. Y. Ill. Robert Cartwright, with 
Discussion (T C E-March.) 7500 w. 


Serials. 


13548. Arc Lighting. Ill. E. Tremlett 
Carter (E R L-Began June 2, 1893—14 parts to 
date—30 cts. each). 

21119. South Boston Electric Light Station. 
George H. Barnes (E R-Began April 7—2 parts 
to date—15 cts. each). 

21169. Electric Lighting. F. B. Crocker 
{E R N Y-Began April 1r—Ended April 25—3 
parts—I5 cts. each). 

21476. Present Conditions of Installing 
Electric Mains in the Premises of Consumers 
Supplied from Central Stations (E R L-Began 
April 13—1 part to date—3o cts). 


ELECTRIC MISCELLANY, 


The Advisability of Becoming an 
Henry Floy (E W-April 


21173. 
Electrical Engineer. 
14.) 2800 w. 

21174. Electrical Legislation in New York 
{E W-April 14 ) 1200 w. 
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21175. Nikola Tesla and His Work. F. 
Jarvis Patten (E W-April 14.) 2800 w. 

21179. A Universal Shunt Box for Galvano- 
meters. Ill. W.E. Ayrton and T. Mather (E 
E N Y-April 11.) 1300 w. 

21254. A Good Electric Ground. Charles 
Desmond (S R G-April 14.) 1400 w. 

*21256. Magnetic Qualities of Iron. 
Appleyard (E R L-April 6.) 1700 w. 

*21257. The Electrificatiom of Gases and 
Liquids. J. E. Taylor (E R L-April 6.) 16cow. 

$21326. Destructive Effect of Electrical 
Currents on Subterranean Metal Pipes. Ill. 
Isaiah Ht. Farnham (T A I E E-April.) 4300 w. 

21354. The General Electric Wreck.—The 
Present Condition—T he Cause—The Outlook— 
The Responsibility (E N Y-April 18.) 2700 w. 

21395. Battery ‘‘ Fakes.” C. M. W.(E A- 
April 21.) 1300 w. 


Rollo 


*21475. The Law of Hysteresis (E R L- 
April 13.) 600 w. 

*21477. Graphical Treatment of Alternate 
Current Conductors in Parallel. Ill. E. C. 
Rimington (E R L-April 13.) goo w. 

21532. Storage Battery Testing. Robert 


McA. Lloyd (E E N Y-April 25.) 1200 w. 
21537. Remarkable Applications of Elec- 
tricity. From Chambers’ Journal (Sc A-April 
28.) 2200 w. 
*21613. The Astatic Station Voltmeter. Ill. 
W. E. Ayrton and T. Mather (El-April 20.) 
1400 w. 


*21614. Transparent Conducting Screens for 
Electric and Other Apparatus. W. E. Ayrton 
and T. Mather, with Discussion. (El-April 20.) 
2800 w. 


*21632. The Best Frequency for Alternating 
Installations. Il!. (E R L-April 20.) 1700 w. 
*21633. Cost Price of Electrical Energy in 


Central Stations. J. Laffargue (L’Industrie 
Electrique) (E R L-April 20.) 1100 w. 


21664. Connecting Field Magnets to Bus 


Bars. Ill. C.S. Van Nuis (E E N Y-May 2.) 
800 w. 
21821. The Genesis of the Thunderstorm. 


William N. Page (E M J-May 5.) 2200 w, 
*21834. A System of Nomenclature for 
Decimal Multiples and Sub-Multiples. (R. B. 
Hayward (E E L-April 27.) 700 w. 
Serials, 


20885. On Cathode Rays in Gases Under 
Atmospheric Pressure and in Extreme Vacua. 
Philipp Lenard (El-Began March 23—Ended 
April 6—3 parts—30 cts. each). 

21172. Unipolar Induction and Current 
without Difference of Potential. Ill. A. G. 
Webster (E W-Began April 14—2 parts to date 
—1I5 cts. each). 

21266. Magnetic Qualities of Iron. Ill. J. 
A. Ewing and Helen G. Klaassen (El-Began 
April 6—3 parts to date—30 cts. each). 

21396. Coming Developments in Electricity. 
George D. Shepardson (E A-Began April 21I—1 
part to date—1I5 cts). 


We supply copies of these articles. See introductory. 
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21697. The Cost of Producing Electricity. 
J. B. Cahoon (E W-Began May 5—2 parts to 
date—15 cts. each). 

21744. Electrical Oscillations, Newton Har- 
rison (E A-Began May 5—1 part to date—15 
cts). 

21777. Cost of Electrical Energy. R. E. 
Crompton (El-Began April 27—1 part to date— 


30 cts.). 
ELECTRIC POWER, 

*21156. The Electric Transmission of Power. 
F. B. Crocker (E Mag-June.) 3000 w. 

21180. The Canal Contract.—Full Text of 
the Agreement (E N Y-April 11.) 2000 w. 

21221. Electric Power in Mills and Factories 
(M G-April 14.) 1500 w. 

21272. Electricity on the Canals (P A-April 
16. 1300 w. 

*21294. Electric Transmission of Power 
from the Periyar River, Southern India (Eng L- 
April 6.) 2800 w. 

21336. Sprague-Pratt Electric Elevators.— 
The Postal Telegraph Plant in the New Broad- 
way Building. Ill. (E R N Y-April 18.) 4800 w. 

21356. Storage Battery Lighting and Car 
Propulsion (Sc A-April 21.) 1250 w. 

21370. Electric Transmission of Power in 
Chicago.—Factories of the Western Electric 
Company. Ill. (W E-April 21.) 1400 w. 

*21423. Portable Electricity. John Trow- 
bridge (Ch-May.) 3000 w. 

*21457. The Electric Power Plant at Dum- 
breck Colliery, Kilsyth. James T. Forgie (I C 
T-April 13.) 3600 w. 

*21459. Electric Power Station at the Decize 
Colliery, Saone-et-Loire, France. M. C. Walck- 
enaer (C G-April 13.) 1700 w. 

*21495. Power Transmission by Means of 
High Pressure Direct Currents. E, Schulz (El 
~April 13.) 800 w. 

*21646. Electric Power Installations in En- 
gineering and Iron Works. D. Selby-Bigge. (C 
G-April 20.) 1400 w. 

21661. An Estimate of the Distance to Which 
Niagara Water Power Can Be Economically 
Transmitted by Electricity. Edwin J. Houston 
and A. E. Kennelly, with Editorial, (E E N Y 
-May 2.) 3000 w. 

21686. Textile Manufacturing by Electric 
Power—Taftville, Conn. Ill. (E R N Y-May 2.) 
1400 w. 

21687. Chicago’s Electric Department. Fred 
De Land. (E R N Y-May 2.) 800 w. 

421761. The Electric Motor, F. B. Crocker. 
(J F I-May.) 3200 w. 

*21771. Editorial on Professor Kennedy's 
Address to the Mechanical Engineers. (E RL 
-April 27.) 1800 w. 

*21772. I. Regulation and Governing of 
Electromotors. Editorial. If. A New System 
of Regulating Motors—H. Ward Leonard’s. III. 
(E R L-April 27.) 3500 w. 

*21812. Electrical Transmission of Power at 
the Masse-Diarbois Colliery, Ransart. II. 
Emile Gosseries. (C G-April 27.) 2000 w. 


JUNE, 


Serials 


9858. The Calculation of Alternating Current 
Motors. Ill. E. Arnold (E W-Began Jan. 21, 
1893—9 parts to date—15 cts. each). 

11560. Electric Motor Power. Ill. Albion 
T. Snell(El-Began March 17, 1893—16 parts to 
date—30 cts. each). 

21698. The Practical Importance of Reson- 
ance in the Transmission‘of Electrical Power. F. 
W. Dunbar (E W-Began May 5—2 parts to date 
—I5 cts, each). 

21776. Professor A. B. W. Kennedy’s Presi- 
dential Address to the Institution of Mechanical 
Engineers (El-Began April 27—1 part to date 


—30 cts). 
GAS ENGINEERING. 


The Construction of Gasholders. 
E, Lloyd Pease (J G L-April 3.) 


(Abstract. ) 
3800 w. 

21270, Gas Companies and the Public. W. 
C. Boyle, with Discussion (A G L J-April 16.) 
6000 w. : 

21271. The Joint Business of Gas and Elec- 
tric Light. Howard Jones, with, Discussion (A 
G L J-April 16.) 10500 w. 

21273. Gas for Fuel. Donald M’Donald, 
with Discussion (P A-April 16.) 6500 w. 

*21275. A Great Gas Corporation from an 
Investment Point of View (L H P-April.) 1800 
w. 

*21276. Improvement in Scrubbing, Purify- 
ing and Condensing Gas. Ill, (LH P-April.) 
1000 w. 

*21284 Photometry. (Abstract.) W. de W. 
Abney (E-April 6.) 2000 w. 

*21400. The Construction of Gas Works. 
(Abstract.) Charles Hunt (J G L-<April 10.) 
2000 w. 

*21401. The Construction of Gasholders.— 
Discussion of Paper by E. Lloyd Pease (J G L- 
April 10.) 6500 w. 

*21430. London Coal-Gas and Its Enrich- 
ment. Vivian B. Lewes, with Discussion. (J S 
A-April 13.) 9200 w. 

*21440. Photometry. (Abstract of 2d Lee- 
ture.) W.de W. Abney (E-April 13.) 1500 w. 

*21458. The Pressure and Expansion of 
Gases and Steam. (A J R A-April.) S00 w. 

*21546. A Visit to the Lancaster Gasworks 
(G E M-April 10.) 2800 w. 

*21547. Protecting Gas Pipes. 
April 10.) 1800 w. 

*21636. Inaugural Address of Norton H. 
Humphrys (G W-April 21.) 6800 w. 

*21637. Inaugural Address of W. J. Car- 
penter (G W-April 21.) 3700 w. 

*21644. Photometry. (Abstract of [3d and 
Last Lecture.) W. de W. Abney (E-April 20.) 
2000 w. 

21654. Water Fuel Gas.—The Peters Patent. 
Ill. (A M & I W-April 27.) 1600 w. 

*21758. The Prepayment Meter System. G. 
J. Gough (J G L-April 24.) 1200 w, 

*21795. The Sacrifice of Heat in Making 


(G E M- 


We supply copies of these articles. See introductory. 
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1894. 


Producer Gas. 
27.) 3000 w. 
*21796. Notes on the Efficiency of Gaseous 


James Ormiston (I C T-April 


Fuel. F, A. Matthewman (I C T-April 27.) 
2000 w. 
*21809. Public Waste in Gas Consumption. 


Vivian B. Lewes (B A-April 27.) goo w. 

*21829. Retorts and Chimneys. A. Thomas, 
with Discussion (G W-April 28.) 3300 w. 

Serials. 

19815. Gas for the Household. William 
Paul Gerhard (D E-Began Feb.—3 parts to date 
—30 cts. each). 

20417. Gas Stoves and Ventilation. Edward 
J. Smith (Pl D-Began March—z2 parts to date— 
30 cts. each. 

21052. The Development of the Gasholder. 
A. M’L, Cleland (J G L-Began March 27—2 
parts to date—30 cts. each). 

21760. On Gas Burners, Gas Pressure Reg- 
ulators and Governor Burners, Gas Globes and 
Globe Holders, and Gas Fixtures. William Paul 
Gerhard (J F I-Began May—1 part to date—45 
cts. 

21887. Testing Gas Engines. III. 
Began May 4—I part to date—30 cts). 


HYDRAULICS. 


*21347. The Cumberland (Q.) Dam Disaster 
(A M S-March 10.) 1300 w. 

21378. Proposed Supplementary Water Sup- 
ply for Duluth, Minn. W. H. Hoyt (E N- 
April 19 ) 700 w. 

21380. Sewall Falls Dam Across the Merri- 
mac River near Concord, N. H. Ill. Daniel 
Ulrich (E N-April 19.) 1400 w. : 

21397. Burlington’s (la.) New Filter System 
(F W-April 21.) goo w. 

21418.—-$1.50. The Water Works of Den- 
ver, Col., with Discussion, Ill. James D. 
Schuyler (T C E-Feb.) 16000 w. 

21506. The Electrolysis of Water Pipes (E 
R-April 21.) 3000 w. 

*21522. Irrigation from the Yellowstone 
River. Charles Tappan (J A E S-Feb.) 2000 w. 

*21523. Water Power—Its Measurement and 
Value. George A. Kimball, with Discussion 
(J A E S-Feb.) 6500 w. 

21567. The Niagara Falls Paper Company’s 
Power Plant. Ashley B. Tower (E N-April 
26.) 1600 w. 

*21643. The Assouan Dams on the Nile. 
Ill. (E-April 20.) 1500 w. 

*21648. The Application of Hydraulic Ma- 
chinery to the Manchester Trade. (Abstract.) 
Gilbert Lewis (C G-April 20.) 1200 w. 

21656. The Venturi Meter (M G-—April 28.) 
1300 w. 

*21681. Hydraulic Boat Lifts. Ill. G. 
Braet (A E R J-May.) 1800 w. 

*2179). San Roque Dam, Argentine Repub- 


(M W- 


lic. Ill, (Eng L-April 27.) 1800 w. 
21826. Pumps and Pumping. William Perry 
(C Eng-May.) 2800 w. 


We supply copies of these articles. 
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21898.--$1.50. Driven Wells of the Plain- 
field Water Supply System. L. L. Tribus, with 
Discussion (T C E-March.) 8000 w. 


Serials. 
18676. The Pumping Engine: Its Many 
Points, Faults and Peculiarities. Ernest W. 


Naylor (F W-Began Jan. 6—12 parts to date— 
15 cts, each), 

18801, Discharge of Sluices and Weirs Under 
Varying Heads. G. C. Maconchy (I E-Began 
Dec. 9—10 parts to date—45 cts. each). 

20808. Ahmedabad Water Works Report. 
lil. (I E-Began Feb. 24—¥4 parts to date— 
45 cts. each). 

21015. Stand Pipe Accidents and Failures. 
Ill. William D. Pence (E N-Began April 5— 
5 parts to date—1I5 cts. each). 

21021. The Missouri River. (Extracts.) 
O. B. Gunn (R G-Began April 6—2 parts to 
date—15 cts. each). 

21311. Water Power at Worcester (I C B- 
Began April 6—2 parts to date—3o cts. each). 

21405. The Coefficients of Discharge of the 
Kistna Anicut. Ill. Alfred Chatterton (I E- 
Began March 17—3 parts to date—45 cts. each), 

21433. Glasgow Water Works. Ill. (E-Be- 
gan April 13-- 2 parts to date—30 cts. each). 

21551. Application of Elydraulic Machinery 
to the Manchester Trade. Gilbert Lewis (M W 
-Began April 20—2 parts to date—30 cts. each). 


INDUSTRIAL CHEMISTRY. 


*21291. The Chemical Industry of the 
United States (I & I-April 6 ) 1600 w. 

*21301. Ira Remsen on Chemical Labora- 
tories—Address delivered at the opening of the 
Kent Chemical Laboratory, Chicago (N-April 
5 ) 5800 w. 

+21364. An Attempt to Find the Amount of 
Phosphorus in Three Samples of Steel. Charles 
B. Dudley and F. N. Pease (J A C S-April.) 
2200 w. 

421365. On Some Points in the Determina- 
tion of Phosphorus in Steel by the Volumetric 
Method. Charles B. Dudley and F. N. Pease 
(J A C S-April.) 1800 w. 

21366. The Exact Determination of Phos- 
phorus by the Molybdate Method in Iron, Steel, 
and Ores which Contain Arsenic. James O. 
Handy (J A C S-April.) 600 w. 

+21367. Notes and Queries on Mr. Dudley’s 
Method of Determining Phosphorus in Steel. 
O. S. Doolittle and Alban Eavenson (J A C S- 
April.) 4000 w. 

$21368. On the Qualitative Determination of 
Tanning Materials. H. R. Procter (J AC S- 
April.) 1700 w. 

¢21429. Ancient and Medieval Chemistry. 
M. P E. Berthelot (P S M-May.) 5000 w. 

*21788. A Model Laboratory (I C B-April 
27.) 1200 w. 

Serials. 


Theoretical and Practical Ammonia 
Iltyd I. Redwood (Eng-Began 


17576. 
Refrigeration. 


See introductory. 
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Nov. 25—Ended April 14—11 parts—15 cts. 
each), 

19453. Contributions to the Chemistry of In- 
dia-Rubber. P. Carter Bell (I R W-Began Jan. 
I5—3 parts to date— 45 cts. each), 


INDUSTRIAL SOCIOLOGY. 


*21159. The Coxey Crusade and Its Mean- 
ing. William Nelson Black (E Mag-June.) 
3000 w. 

21196. Tariff Criticism in Canada (Ir Age- 
April 12.) 1200 w. 

21197. Compulsory Labor Insurance (Ir Age 
—April 12.) 2200 w. 

*21210, Mather on the Forty-Eight-Hour 
Week (J G L-April 3.) 2200 w. 

21224. Labor and the Strike. 
(I I G-April.) 1400 w. 

21235. The Injustice of Strikes(B J C-April 
14.) 800 w. 

¢21244. Labor Representation. 
mill (F R-April.) 5000 w. 

¢21245. The Insignificance of the Trades 
Union Vote. Frederick Wicks (N C-April.) 
4800 w. 

*21283. Arbitration in 
Editorial (E-April 6.) 2000 w. 

*21296. The Forty-Eight 
Sunderland and in Manchester, 
L-April 6.) 2000 w. 

*21315 Employer's Liability in Germany. 
Percy Wyndham (C G-April 6.) 4000 w. 

¢21321. The Riddle of the Sphinx.—Shall 
it be Thought Out or Fought Out? Arthur 
Withy (W R-April.) 4400 w. 

$21324. The Victims of Industry. Charles 
Rolleston (W R-April.) 5400 w. 

*21420. I. Necessity of State Aid to the 
Unemployed. Stanton Coit. II, The Danger- 
ous Absurdity of State Aid. D. McG. Means 
(F-May.) 8400 w. 

*21490 «=A: Living Wage. 
(I & S-April 14.) 1800 w. 

21586. The History of a Strike (B J C-April 
28.) 1200 w. 

*21603. A Living Wage. Lord Masham 
(From the Leeds Mercury.) (I & S-April 21.) 
2800 w. 

21674. The Aftermath of Strikes. 
(A S-April 28.) 600 w. 

21755. The Wages Question (B J C-May 5,) 
goo w. 

*21757. New Light Upon Old Difficulties 
(J G L-April 24.) 2000 w. 

+21865. The Ethicsof Dynamite. 
Herbert (C R-May.) 10500 w. 
LANDSCAPE ENGINEERING. 

The Spring Garden (G & F-April 11.) 


A. B. Salom 


Fred Ham- 


Labor Disputes, 


Hour Week in 
Editorial (Eng 


J. E. C. Munro 


Editorial 


Auberon 


1200 w. 
21496. 
1400 w. 
21538. 


A City Garden (G & F-April 25.) 


Hints on the Art of Landscape 


JUNE, 


Gardening. Thomas Hawkes (Sc A S-April 28.) 
2000 w. 
MARINE ENGINEERING 


The Bahama Expedition of the State 
B, M. Wilson (Sc -A 


2188, 
University of Iowa. Ill. 
April 14.) 1500 w. 

21192. The Political Power of the Sea (Sea- 
April 12.) 1800 w. 

21193. England's Ship-Building Boomerang. 
Editorial (Sea-April 12.) 1600 w. 

21194. Our Sea Power.—Essential to Free- 
dom, Safety and Prosperity. William W. Bates 
(Sea-April 12.) 2800 w. 

*21297. Liquid Fuel at Sea, Editorial (Eng- 
L-April 6.) 1650 w. 

*21298. What isa Dock? (Tr-April 6.)1200 w. 

*21329. American and British Shipbuilding 
Competition. Editorial (I C T-April 6.) ry0o w. 

21372. The Kearsarge.—A Possible Ex- 
planation of the Accident. H.C. Pearsons (Sea- 
April 19.) 700 w. 

21375. Approximate Cost of Surveys, etc., 
of the United States Coast Survey (E N-April 
Ig ) 1109 w. 

*21439. The Proposed Scotch Ship Canal 
(E-April 13.) 1200 w. 

*21441. Water Tube v. Cylindrical Boilers.— 
Reply to Discussion. James Howden (E- 
April 13.) 4000 w. 

*21443. Stress and Strain in the Structure of 
Vessels. Ill. T. C. Read and G. Stanbury (E- 
April 13.) 2000 w. 

*21469 Inland Navigation (Eng L-April 
13.) 1800 w. 

*21474.° Tubulous and Cylindrical Boilers 
for Marine Service. Editorial (I & I-April 13.) 
1000 w. 

*21602, An American Shipbuilding Yard. 
(From the Philadelphia Times.) (I & S-April 
21.) 2700 w. 

*21610. The Currents in the Great Lakes of 
North America. (Extracts.) Ill Mark W. 
Harrington (N-April 19.) 2000 w. 

21623. Rapid Method of Handling Soft 
Coal.—Machine for Dumping Coal in Car Loads 
into Vessels. Ill. (M R C-April 26.) 1300 w. 

21717. Shipping and Silver.— Discriminating 
Duties Proposed for Their Protection William 
W. Bates (sea-May 3.) 1200 w. 

*21797. Shipbuilding on the Longitudinal 
Flanged-Girder System. Ill. (Eng L-April 27.) 
1800 w. 

*21806. ‘The Year's Steaming of the ‘‘ Cam- 
pania”’ and ‘* Lucania” (E-April 27.) 450 w. 

+21872. The Mariner’s Compass. J. E. 
Gore (I E-April 7.) 1100 w. 

21878. The Fall River Line Steamer ‘ Pris- 
cilla” Ill, (Am S-May 10.) 1500 w. 

21889 A Shipbuilders’ Home.—The Webb 
Memorial. Ill. (Sea-May 10.) 1500 w. 

21890. American Ownership and Use of 
Foreign Vessels. William W. Bates (Sea-May 
10.) 1400 w. 


We supply copies of these articles. See introductory. 
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1894. 


Serials, 


16636. Marine Engine Design (M W-Began 
Oct. 6—8 parts to date—3o cts. each). 

20679. Criticism on Mr. Carlile’s Article on 
Water Tube Marine Boilers. E. E. Roberts 
(Am S-Began March 22—4 parts to date—15 
cts. each). 

21300. Vessels for the Bulk Oil Trade (A M 
& I W-Began April 13—Ended April 20—2 
parts—15 cts. each), 

21879. Water Tube Boilers.—Reply to Crit- 
icism. W. A. Carlile (Am S-Began May 1to— 
I part to date—I5 cts). 


MECHANICAL ENGINEERING 


Power Required to Drive Machine 
Tools. J. J. Flataer (A M-April 12.) 1200 w. 
21185. Early American Steel Rules, III. 
Ambrose Webster (A M-April 12.) 800 w. 
2t1go. The Relation of Machinery to Com- 
mercial and Industrial Depression. (Reprint 
from N. Y. Sun.) (Sc A S-April 14.) 3000 w. 

21216. Modern Type Composition.—Lead- 
ing Features of the Merganthaler, Rogers and 
Monoline Line Casting Machines. Ill. (1 Age- 
April.) 5000 w. 

21234. Designing Machinery —The Impor- 
tance of a Knowledge of Principles (B J C-April 
14.) 600 w. 

*21281. Point Pathsin Mechanisms: A Con- 
tribution to Elementary Kinematics. Ill. (E- 
April 6 ) 3500 w. 

*21282. Pressed Steel Underframes. III. 
(E-April 6.) 3400 w. 

*21293. ‘On a Flu'd Pressure Reversing 
Gear.” Ill. David Joy (Eng L-April 6.) 
1700 w. 

*21308. 
6.) 3800 w. 

21340. Automatic Adjustments for Bearings. 
{Abstract.) Ill W. A. McWilliam (S V-April 
15.) I100 w. 

21359. Tool Dressing. IIl. 
{A M-April 19.) 2800 w. 

21360. Conforming Rotary Motion to Recipro- 
cating Motion. Ill, Frank De W. Randolph 
(A M-April 19.) 1300 w. 

21361. TheSchiele Curve. 
{A M-April 19.) 1800 w. 

21363. Laying Out Patterns for a Blast 
Pipe. Ill. George Guntz (A M-April 19 ) 
1300 w. 

21374. Shops of the Walter A. Wood Har- 
vester Company, at St. Paul, Minn. Ill. Tracy 
Lyon (E N-April 19.) 1600 w. 

21381. Testing Machines and Tests of Ma- 
terials. (Abstract.) Ill. Tinius Olsen (E N- 
April 19.) 2700 w. 

*21428. The Great Wheel. 
ing Particulars to the Details. 
15.) 1500 w. 

*21436. Petroleum Engines. 
inson (E-April 13.) 2800 w. 


21184. 


Grinding Tools, Ill. (I C B-April 


B. F. Spalding 


Wilfred Lewis 


Some Interest- 
Ill. (M-April 


William Rob- 


THE TECHNICAL INDEX. 39 


21465. Notes on Rope Driving. 
Nasmith (M G-—April 21.) 1500 w. 

*21502. The Factor of Safety. John H. 
Barr (S J E-April.) 2400 w. 

21510. Creosoting Works of Ricker, Lee 
and Company, Galveston, Tex. Ill. (E N- 
April 12.) goo w. 

21536. Notable and Curious Watches. III. 
(Se A-April 28.) 1200 w. 

21701. Transmission of Power by Friction 
Pulleys. Ill. (Se A S—May 5.) 4800 w. 

21706. Beauty in Machine Design (Ir Age- 
May 3.) 1300w. 

421725. Coal Handling Apparatus at the 
Southern Station of the Brooklyn City Railway. 
Ill. (S R J-May.) 1500 w. 

_ 421759. The Bar-Lock Type-Writer. Ill. 
(J F I-May.) 2000 w. 

*21787. American Tacks (I C B-April 27.) 
2200 w. 

21789. Shuman’s Process and Apparatus for 
Embedding Wire Netting in Glass. Ill. (S M- 
May I.) 3500 w. 

*21794. Briquette Making Machinery. 
Invention of Robert Middleton (I S C-April 27.) 
1300 w. 

*21817. 
Pacific Coast. 

21858. About Emery Wheels. 
(A M-May 10.) 800 w. 

21860. The Polar Planimeter. 
(A M-May 10.) 1300 w. 

21883. Lubrication (Sc A S-May 
1800 w. 

21884. Waste Energy. George Hill (From 
Cassier’s Magazine) (Sc A S-May 12.) 1800 w. 


Joseph 


Reclamation Machinery on the 
Ill. (IS F-May.) 1700 w. 
O. S. Walker 


William Cox 


Serials. 


16781. Rope Driving. Ill. J. J. Flather 
(E W-Began Oct. 26—11 parts to date—15 cts. 
each), 

17900. Machine Shop Milling Practice. Ill. 
Horace L. Arnold (A M-Began Dec. 7—8 parts 
to date—15 cts, each). 

18044. Motive Power and Gearing. Ill. E. 
Tremlett Carter (El-Began Dcc. I1—12 parts to 
date—30 cts. each). 

19802. Mechanical Refrigeration. R. C. 
Carpenter (S J E-Began Feb.—3 parts to date— 
30 cts. each). 

20171. Practical Notes on Rope Driving. 
M. E. (S R J-Began March—z2 parts to date— 
45 cts. each). 

20900. Mechanical Drawing—Elementary 
Hints for Shopmen. Ill. (T-Began April 1—3 
parts to date—I5 cts. each). 

2t115. On an Overhead Power Travelling 
Crane. Ill. George Russell (M W-Began 
March 30—Ended April 13—2 parts—jo cts. 
each). 

21473. The Difficulties, Design and Econ- 
omical Working of Dust Destructors (I & I-Be- 
gan April 13--1 part to date—3o cts). 

21762. Emery and Other Abrasives. T. 


We supply copies of these articles. See introductory. 
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Dunkin Paret (J F I-Began May—1 part to date 
—45 cts). 

21818. Systems of Piece Work (I S F-Began 
May—1 part to date—3o cts). 

21819. Onthe Transmission of Power. A. 
E. Chodzko (IS F-Began May—1 part to date 
--30 cts). 


METALLURGY. 


*21155. The Science of Electro-Metallurgy. 
Alfred E, Hunt (E Mag-June) 3000 w. 

21187. Foundry Mixtures Controlled by a 
Mechanical Analysis. W. J. Keep (A M-April 
12.) 3800 w. 

*21198. 
Antrim. G. H, 
2000 w. 

21225. 
1000 w. 

21262. The Tierra Seca Gold Separator, III. 
(E M J-April 14.) 1200 w. 

*21319. Sulphurous Coke. 
(Inv-April 7.) 500 w. 

*21345. An _ Interesting Electro-Chemical 
Gold-Extracting Process (A M S-March 3.) 
800 w. 

21362. Crucible Furnace for Burning Petro- 
leum. Ill. W. E, Crane (A M-April 19.) 500 w. 

*21413. Iron and Metal Work in India (M 
W-April 13.) 1200 w. 

21445. Sebenius Rotating Ingot Molds. III. 
(E M J-April 21.) 800 w. 

21448. German Iron. making and its Residual 
Products (E M J-April 21.) 800 w. 

21466. A Green Sand Job, Ill. Henry Han- 
sen (F D-April 10.) 1500 w. 

21467. The Old School: Does It Pay? 
Thomas D. West (F D-April 10.) 1600 w. 

21468. Malleable Iron Castings.—The Pro- 
cess of Their Manufacture Explained, Including 
Annealing, Practical and Theoretical. S. Bol- 
land (F D-April 10.) 3300 w. 

*21489. Notes on the Designing of Metallic 
Structures. O, J. Marstrand (G W-April 14.) 
1800 w. 

+21553. The Magnetic Concentration of Iron 
Ores. Edward K. Landis, with Discussion (P 
E C P-Jan.-March.) 4000 w. 

21558. Method of the Capillary Electroly- 
tic Sluice in the Extraction of Gold. J. H. 
Jory (M S P-April 21.) goo w. 

21583. Loss of Iron by Remelting and Slag- 
* ging. Thomas D,. West (I T R-April 26.) 
3500 w. 

21596. Segregation in Iron and Steel. 
(E M J-April 28.) 1200 w. 

21597. The Economic Uses of Blast Fur- 
nace Slag. A. D. Elbers (E M J-April 28. 
1800 w. 

21598. The Diamond in the Caiion Diablo 
Meteoric Iron. George F. Kunz and O. W. 
Huntington (E M J-April 28.) 1000 w. 

21715. Practical Blacksmithing. James F. 
Hobart (T-May 1.) 3200 w. 


The. Iron Ore Measures of County 
Kinahan (I C T-Feb. 23.) 


Walter J. May 


We supply copies of these articles, 


All About Aluminum (I I G-April.) | 


JUNE, 


*21751. American Steel Works (E Rev- 
April 20.) 1200 w. 

21825. Study of a Modern Iron and Steel 
Plant. Ill. G. L Luetscher (A M & I W-May 
4.) 2700 w. 

21857. Hardening and Smithing Processes. 
Ill, B. F, Spalding (A M-May 10.) 2500 w. 

21859. Late Experiments Approaching ** Cen- 
ter Blast.” Ill Thomas D. West (A M-May 
10.) 1400 w. 

21861. A Case of Small Pattern Work. III. 
John M,. Richardson (A M-May 10.) 850 w. 

Serials 

19145. Cupola Management. Edward Kirk 
(Met W-Began Jan. 27—11 parts to date—15 
cts. each). 

19215. Canadian Iron Industry. George E. 
Drummond (C Eng-Began Jan.—Ended April 
—4 parts—15 cts. each). 

21201. Lacquer and Bronze Work. William 
Norman Brown (Pl D-Began April—1 part to 
date—30 cts). 

21212. Venting. Ill. S. Bolland (M W- 
Began April 6—Ended April 13—2 parts—30 cts. 
each). 

21330. Steel and Its Manufacture. Henry 
Webb (I S C-Began April 6—1 part to date— 
30 cts). 

21369. Press Work of Sheet Metals. Ill. 
Oberlin Smith (Ir Age-Began April I9—I part 
to date—I5 cts.). 

21491. Wrought Iron Work: Medieval and 
Modern. J. Starkie Gardner (B A-Began April 
13—3 parts to date—30 cts. each). 

21557. American vs. European Basic Besse- 
mer Steel. J. B. Nau (Ir Age-Began April 
26—Ended May 3—2 parts—I5 cts. each). 

21814. Plate Moulding. Ill. J. Horner 


(P Eng-Began April 27—1 part to date—30 cts.). 
MILITARY ENGINEERING. 

421165. The Bogus Apotheosis of the British 
Army. Archibald Forbes (C R-April.) 5200 w. 

*21290. Why Not a Strong Channel 
Squadron? Editorial (I & I-April 6.) 1200 w. 

21342. The Process of Manufacturing Cast 
Iron Cannon. Ill. (S V-April 15.) 1200 w. 

*21393. The Naval Defences of the Country 
(Abstract) J. Howard Biles (E G-—April.) 
2600 w. 

*21424. Louis Kossuth. 
16.) 10000 w. 

*21437. The Navy Estimates. Editorial (E- 
April 13.) 2800 w. 

21527. England in the Mediterranean. P. 
H. Colomb (N A R-May.) 5000 w. 

21534. A Medizval Ironclad. Ill. (Reprint 
from London Graphic.) (Sc A-April 28.) 700 w. 

21574.—75 cts. Coast Defense Including 
Submarine Mines, Henry L. Abbot (J M S I- 
May.) 6500 w. 

21575.—75 cts. The Outlines of a South 
American Revolution. James H. Sears (J}MS 
I-May.) 10500 w. 


Ill. (R of R-April 


See introducfory. 
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21576.—75 cts. The Transport of Troops 
and Supplies. S. B. Holabird (J M S I-May.) 
3500 w. 

21577.—75 cts. Infantry Footwear. 
Phister (J M S I-May.) 4200 w. 

21578.—75 cts. The Military Hand. Litter. 
Ill, John Van R. Hoff (J MS I-May.) 4500 w. 

21579.—75 cts. Hints on Training and In- 
structing Drivers for Field Artillery. Eli D. 
Hoyle (J M$ I-May.) 3000 w. 

21624. Auxiliary Machinery of a Modern 
Cruiser (M Kk C-April 26.) 2500 w. 

*21641. The Naval Programme. 
(E-April 20.) 2800 w, 

+21665. Capture of the Slave Ship ‘* Cora.” 
The Last Slaver Taken by the United States. 
Ill. Wilburn Hall (C M-May.) 10500 w. 

21731. The Carnegie Steel Company’s Armor 
Plate Frauds, with Editorial (R E M-—May.) 
3600 w. 


N. P. 


Editorial 


The Re-armament of Our Early 
Ironclads. Editorial (Eng. L—April 27.) 1500 w. 
+21864. Disarmament. Jules Simon (C R- 
May.) 3700 w. 
Serials. 

18561, Cavalry in Future War. Col. Von 
Walthofen (J M S I-Began Jan.—2 parts to 
date—75 cts. each), 

20068. The Future of Naval Warfare. H. 
Middleton (Inv-Began Feb. 17—Ended April 
7—6 parts—3o cts. each). 

20214. A General Review of Existing 
Artillery, Gaston Moch (J M S _ I-Began 
March—2 parts to date—75 cts. each). 

21358. The First War Steamer of the 
World.—The Fulton. Ill. (Se A S-Began 
April 2I—1 part to date—15 cts). 

21582, The New Regulations for Field 
Fortification inthe German Army. III. Thomas 
C. Patterson (J M S I-Began May—1 part to 
date—75 cts.) 

MINING. 


*21162. Gold-Dredging in New Zealand. 
Thomas A. Richard (E Mag—June.) 3000 w. 

21170. A Surveyor’s Observations and Opin- 
ions. L. V. Rorke (C Eng-April.) 2200 w. 

21183. Origin of Gold Nuggets. Arthur 
I T-April 5.) 1300 w. 

9g. Auriferous Beaches of New South 
Wales (M S P-April 7.) 1300 w. 

21215. Another Lawless and Bloody Out- 
break in the Connellsville Region (B I S-April 
II.) 1500 w. 

21236. Georgia Gold Mines. 
ris (M R-April 13.) 1800 w. 

21249. The Marble Industry in East Ten- 
nessee. H. V. Maxwell (T-April 15.) 1200 w. 

21253. The Growth of the Southern Coal 
Mining Interests. J. T. Hill (T-April 15.) 
2700 w. 

21261. The Russian Gold Mining Industry 
(E M J-April 14.) 2500 w. 

21263. The Mineral Industry of Greece. E. 
Grohmann (E M J-April 14.) 1000 w. 


Garrard Har- 


We supply copies of these articiles. 
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21299.—25 cts. Coal—A Description of the 
Fields of the United States and Canada, with 
Reference to the Atlantic and Pacific Seaboards, 
with Statistics of Production, Labor, Wages, 


etc. Joseph D, Weeks (A M & I W-April 13.) 
1g000 w. 
*21312. Freeing from Water and Guiding 


the Pisani Shaft, Trelys Colliery, France. Léon 
Delafosse (C G—April 6.) 3800 w. 


*21314. The Asbestos Fields of Port au Port, 


Newfoundland. C. E. Willis (C G-April 6.) 
1400 w. 
*21317. Pneumatic Sinking. Arnold Lup- 


ton (C G—April 6.) 1400 w. 

*21328. Cast-Iron Tubbing in the Shafts at 
Sydney Mines, Cape Breton. R. H. Brown (I 
C T-April 6.) 1500 w. 

*21343. The Silver Crisis——How It Affects 
the Broken Hill Proprietary Mine (A M S-Feb. 
24.) 2000 w. 


*21346. The West Coast (Tasmanian) Nickel 
Mine. G. H. Beardsley (A M S-March 3.) 
800 w. 

*21351. A New Goldfield for New South 


Wales—A Big Rush to Wyalong (A M S-March 
17.) 1300 w. 

21382. Gold Mines of Southern Oregon. 
Alex Quartz (M S P-April 14.) 1100 w. 

+21402. Coal Workers—Bengal Coal Mine. 
Ill. (1 E-March 17.) 700 w. 

21409. Ten-Mile Coal and Coke Company. 
Thomas Bruce (M R-April 20.) 1800 w. 

21446. The Phosphate Beds of Tennessee. 
J. M. Safford (E M J-April 21.) 800 w. 

*21462. Hurd’s Pneumatic Electric Coal- 
Cutting Machine. (Abstract.) Joseph Crank- 
shaw (C G-April 13.) 2000 w. 

21504. Do Ores Grow Richer or Poorer, 
More or Less Plentiful, in Depth—or Is There 
Any Rule? (M I T-April 19.) 2000 w. 

+21540. Rubber Belts for Ore-Concentration 
in Mining. Ill. Albert Williams, Jr. (I R W- 
April 15.) 2500 w. 

21560, Gold Mining in Georgia. 
Whatley (M R--April 27 ) 1500 w. 

21584. Cerrillos, New Mexico—The Center 
of a Great Mining District (Min R-April 19.) 
1800 w. 

21655. The Miners’ Strike, with Editorial 
(A M & I W-April 27.) 2500 w. 
21673. Our Coal Industry. 

April 28.) 500 w. 

21713. Mineral Lands in" the South—The 
Necessity of Developing Them and How It Can 
Be Accomplished. W. M. Brewer (T-May 1.) 
1g00 w. 

21714. The Georgia Gold Belt. A. A. 
Bowie (T—May 1.) 1400 w. 

+21767. The Iron Ores of the Mesabi Range. 
J. E. Spurr (A G-May.)73500 w. 

*21778. The Lucknow Mines (I & S-April 
28.) 2000 w. 

*21779 The Eight Hours Bill for Miners— 


E. T. 


Editorial (A S- 


See introductory. 
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Objections of the North of England United Coal 
Trade Association (I & S-April 28.) 1600 w. 

*21780. Gold Mining in Australia, John 
Plummer (I & S-April 28.) 800 w. 

*21800. Coal and Conciliation. Editorial 
(Eng L-April 27.) 1650 w. 

* #21810. Collieries Round Gelsenkirchen, 
Rhenish Westphalian Coaltield (C G-April 27.) 
2800 w. 

21820. The Amy and Silversmith Decision. 
R. W. Raymond (E M J-May 5.) 1800 w. 

21822. Origin of the Iron Pyrites Deposits 
in Louisa County, Virginia. Ill, Frank L. 
Nason (E M J-May 5 ) 3500 w. 

21823. ‘The Phosphate Rocks of Tennessee. 
Ill. William B. Phillips (E M J-May 5.) 
1400 w. 

*21836. Underground Stoppings—Built to 
Isolate the Dangerous Portions of a Coal Mine. 
Ill, E. B. Wain (C E-May.) 1800 w. 

*21837. Prospecting for Gold in Africa—An 
Article describing the occurrence of Gold and 
Silver in the South African Gold Fields, and the 
methods adopted in working them. Ill. Arthur 
Lakes (C E-May) 3000 w. 

*2:839. Ventilating Fans for Mines. Jf. 
T. Beard (C E-May.) 4800 w. 

*21841. Stadia Surveying in Field and Office, 
Charles Oldknow (C E-May.) 2200 w. 

*21842. Spontaneous Combustion in Coal 
Mines (C E-May.) 1800 w. 

21856. Chemical Theories About Formation 
of Nuggets. Arthur Lakes (M I T-May 3) 
goo w. 

21866. Cochiti District (Min R-May 3.) 
900 w. 

Serials. 

9459. The Manufacture of Coke. Ill. John 
Fulton (C E-Began Jan., 1893—16 parts to 
date—30 cts. each). 

11282. Mine Ventilation Made Easy. W. 
Fairley (C E-Began March, 1893—Ended May, 
1894—14 parts—30 cts. each). 

19682. The Sinking and Equipment of 
Shafts. Il. (E-Began Feb. 2—4 parts to date— 
30 cts. each). 

19919 =North Queensland Goldfields (A M 
S-Began Jan. 6—7 parts to date—30 cts. each). 

20223. The Cumberland Coalfield. M. E. 
(C G-Began Feb. 23—6 parts to date—30 cts. 
each), 

20407. Mine Surveying. — Methods Em- 
ployed in the Coal Fields of Pennsylvania. Otto 
C. Burkhart (C E-Began March—3 parts to 
date—30 cts. each). 

20413. Mining Methods. Ill. (C E-Began 
March—3 parts to date—30 cts. each). 

20414. Geology of Coal. Ill. (C E-Began 
March—3 parts to date—30 cts. each). 

20415. Mining Machinery. Ill, (C. E- 
Began March—3 parts to date—30 cts. each), 

20416. Chemistry of Mining. Ill. (C E- 
}egan March—3 parts to date—30 cts. each). 

21313. The Lancashire Coalfield. M. E, 


We supply copies of these articles. 
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(C G-Began April 6—4 parts to date—3o cts. 
each). 

21344. West Australian Mining Law(A M 
S—Began March 3—2 parts to date—30 cts. 
each). 

21444. The Mineral Industry of Tasmania 
(E M J-Began April 21—Ended April 28—2 
parts—15 cts each). 

21460. The Rhenish- Westphalian Coalfield. 
Leo Cremer and Richard Cremer (C G-Began 
April 13—Ended April 20—2 parts—3jo cts. 
each), 


RAILROADING. 


*21160, The Present and Future Locomotive, 
Ill. David L. Barnes (E Mag-June.) 3000 w. 

21226, The Abolition of Grade Crossings in 
Brockton, Mass. Ili, (R G-April 13.) 20co w. 

21228. The High-Speed Brake. Editorial 
(R G-April 13.) 1600 w. 

21229. Judge Caldwell’s Decision. Editorial 
(R G-April 13.) 1600 w. 

21230. The Right to Break Bulk. Editorial 
(R G-April 13.) 1700 w. 

21232. The Problem of the Counterbalance 
(R G-April 13.) 400 w. 

21274. Decisions of Judge Jenkins and 
Judge Caldwell, with Editorial (R A-April 13.) 
4200 w. 

21331. The Southern Railway and Steamship 
Association. Manufacturer and Editorial(R R- 
April 14.) 2000 w. 

21333. The Selection of Traveling Engineers. 
Editorial (R R-April 14 ) 1800 w. 

21334. The Economics of Transportation. 
H. S. Haines (R R-April 14.) 2600 w. 

21384. Railroad Switching and Yards (Ab- 
stract) E. K. Turner (R G-April 20.) 800 w. 

21385. The Value of Tie Plates in Track 
Repairs (R G-April 20.) 1200 w. 

21386. The New C. H. and D. Freight 
House at Cincinnati (R G-April 20.) 700 w. 

21387. Air-Brakes and Freight Train Speed. 
Editorial (R G-April 20 ) 700 w. 

*21390. Relative Cost of Steam, Compressed 
Air and Electricity for the Operation of Rail- 
roads. Herman Haupt (S R R-April 15.) 
3200 w. 

*21391. Relative Cost of Steam and Elec- 
tricity for the Operation of Railways. W. E. 
Baker (S R R-April 15.) 1800 w. 

21419.—$1.50. Train Loadings for Railroad 
Bridges, with Discussion. Ill. Theodore 
Cooper (T C E-Feb.) 16800 w. 

*21422. Railroading as a Career. Brandt 
Mansfield (Ch-May.) 3300 w. 

*21434. Otis Elevating Railway, Catskill 
Mountain, Greene County, New York. IIl. 
(E-April 13.) 2800 w. 

*21435. Rack Rail Locomotive (Lange and 
Livesey’s System) for the Puerto Cabello and 
Valencia Railway. Ill. (E-April 13.) 1200 w. 

*21455 The Severn and Wye and Severn 
Bridge Railway (Tr-April 13.) 700 w. 


See introductory 
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*21488. Pneumatic Railways. Ill. G. A. 
Sekon (P Eng-April 13.) 3200 w. 

21497. Iron Freight Cars. (Abstract) E. C. 
Spalding (R A-April 20.) 2000 w. 

21499. Coupler Tests. Editorial 
April 21.) 1100 w. 

21535. The Park Avenue Improvement in 
New York City. Ill, (Se A-April 28.) 1400 w. 

21562. Preservation of Ties and Timber on 
the Southern Pacific Railway (E N-April 26.) 
1500 w. 

21563. The Train Staff and Tablet Systems 
for High Speed Train Service. Il]. (EH N-April 
26.) 2200 w. 

21565. Track Elevation, Lake Shore and 
Rock Island Railways, Chicago (I) N-April 26.) 
1000 w. 

21566. Accidents to Postal Cars (E N-April 
26.) 1800 w. 

21568. Handling Air-Braked Trains (R G- 
April 27.) 3500 w. 

21569. The Relation of Wheels to Frog 
Points and to Guard Rails. (Abstract.) Archi- 
bald A. Schenck (R G-April 27.) 2000 w. 

21571. The Wse of Small Anthracite for the 
Prevention of Smoke. Editorial (R G-April 27.) 
1200 w. 

21572. Another Central African Railroad (R 
G-April 27.) 1200 w. 

21573. Howto Instruct Trainmen and In- 
spectors about Air-Brakes. F. M. Nellis (R G- 
April 27.) 4300 w. 

21594. The Decision in the Northern Pa- 
cific Strike Cases, with Editorial (E M J-April 
28.) 2800 w. 

*21642, The International Railway Congress. 
Editorial (E-April 20.) 1700 w. 

*21650. The Great Northern Lines in York- 
shire. Ill, (Eng L-April 20.) 800 w. 

*21651. Train Resistances.—English and 
American. Editorial (Eng L-April 20.) 1600 w. 

21658. The Immigrant Rate War. Editorial 
(R A-April 27.) 550 w. 

+21667. A Revolutionary Railway Company. 
Albert Griffin (A-May.) 3500 w. 

21670. Four-Cylinder Compound Locomo- 
tives of the Hungarian State Railway. Ill. (R 
R-April 28.) 2500 w. 

21671. Which Policy Best for State Railroad 
Commissions—<Arbitra y or Advisory? (R R- 
April 28.) 2500 w. 

21672. Air-Pump Repairs. Otto Best and 
C. A. Sanders (R R-April 28.) 2300 w. 

*21683. Uneven Performance of Locomo- 
tives. Editorial (L. E-May.) 2000 w. 

*21684. A Bit of Railroad Geometry. John 
H. Cooper (L E-May.) 1500 w. 

*21685. Air-Brake Peculiarities. 
Wood L E-May.) 1800 w. 

*21688, Care of Passenger Trains at Termi- 
nals, E. A, Williams (N C B-May.) 1300 w. 

*21689. Locomotive Boiler Tubes.—Remov- 
ing Tubes and Scale, Ill. James F. Hobart 
(N C B-May.) 1200 w. 


R- 


Will W. 
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21721. The Efficiency of Air and Fourda- 
tion Brakes. Waldo H. Marshall (E N-May 
3.) 3000 w. 

21722. Tests of Punches of Different Forms. 
Ill. George S. Allen (E N-May 3.) 1800 w. 

21732. The Design and Material for Driving 
Boxes (RK E M-May.) 1000 w. 

21740. Short or Long Smoke-boxes.— Letters 
and Editorial. Ill. (R G-May 4 ) 4000 w. 

21741. Cleaning and Oiling Triple Valves and 
Brake Cylinders.—Report of Air-Brakemen’s 
Convention (K G-May 4.) 2700 w. 

21742. The Progress of Railroad Reorgani- 
zation. Editorial (K G-May 4.) 1700 w. 

*21748. Corliss Valves on Locomotives, III. 
(M W-April 27.) 1400 w. 

*21750. Rail Fastenings for Metal Sleepers. 
Herr Banovit’s System. Ill. (E Rev-April 20.) 
1500 w. 

21768. Hygienic Conditions Necessary for 
the Transportation of Persons III with Infectious 
and Contagious Diseases. G. P. Conn, with 
Ec itorial (R A-May 4.) 5300 w. 

21769. A Great Railway Museum. The 
Permanent Collection of Transportation A ppli- 
ances and Curiosities at Jackson Park. III. (R 
A-May 4.) 1200 w. 

21770. of Interchange—R ecommenda- 
tions of Central Railway Club (R A-May 4.) 
1800 w. 

21824. Elevated Railroad Water Pipes and 
Frost Protection System in Chicago. II]. (E R- 
May 5.) 1400 w. 

21828. Chicago and St. Louis Electric Rail- 
road. Ill. (S R G-May 5.) 1300 w. 

21832. Railroad Names. John T. Bramhall 
(R R-May 5.) 1800 w. 

21833. A Point Gained for Shippers. 
torial (A S-May 5.) 800 w. 

21850, Maintenance and Repair of Air- 
Brakes. Elmer E, Chain (R C J-May.) i800 w. 

21881. The Bicycle Upon Rails. Ill. (Se A- 
May 12.) 700 w. 

21882, The Tubular Railway of Paris, III. 
(Sc A S-May 12.) 1300 w. 

21895.—$1.50. Spirals and Their Use on 
Railroads. A. S. C. Wiirtele (T C E-March.) 
1800 w. 

21897.—$1.50. The Renewal of the Channel 
Pier of the Cincinnati and Muskingum Valley 
Railway Bridge over the Scioto River. Il. 
Morton L. Byers, with Discussion (T C E- 
March ) 3000 w. 


Edi- 


Serials. 

9254. Railway Management. Horace Cope 
(R R-Began Dec. 31, 1892—12 parts to date— 
15 cts. each). 

12001. Rails on the Creep. A. Ewbank (I 
E-Began March 11, 1893—45 parts to date—45 
cts. each). 

17826. Evolution of the Air Brake. Paul 
Synnesvedt (R E M-Began Dec.—6 parts to 
date—15 cts. each). 


18225. Experiences cf afSuperintendent. C. 


We supply copies of these articles. See introductory. 
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P. Young (S R R-Began Dec.—4 parts to date 
—30 cts. each), 

18435. Painting a Railway Passenger Car. 
A, Ashmun Kelly (R E M-Began Jan.—4 parts 
to date—15 cts. each). 

18957. Ventilation of Passenger Cars. III. 
James F, Hobart (R C J-Began Jan.—Ended 
May--5 parts—15 cts. each). 

20611. The Mont Saléve (Geneva) Electric 
Rack Railway. Ill, C. S. Du Riche Preller 
(E-Began March 9—Ended April 20—4 parts— 
30 cts. each), 

20892. Signal Apparatusin Use on the Grand 
Central Railway of Belgium. Ill. Leopold 
Kirsch (A E R J-Began April-—2 parts to date 
—-30 cts. each). 

21498. Bills of Lading. Viator (R R-Began 
April 21—3 parts to date—15 cts. each). 

21679. The Reciprocating Parts of a Loco- 
motive. Ill. F. J. Cole (A E R J-Began May 
—I part to date—30 cts.) 


STREET RAILWAYS, 


21167. The Brand Conduit Railway System. 
Ill, (E RN Y-April 11.) 500 w. 

21222, Electrical Signal System for Cable 
Railways. Ill. (E A-April 14.) 1200 w. 

21223. Electrically Operated Elevated Rail- 
road Bridge. Ill. (W E-April 14.) 800 w. 

*21265. Light Electric Railways. Editorial 
(El-April 6.) 1650 w. 

21383. New Tunnel of the West Chicago 
Street Railway Company. Ill. R G-April 20.) 
goo w. 

*21388. Electrics in the Crescent City. Ill. 
(S R R-April 15.) 3800 w. 

*21392. An Important Interurban.-—Johns- 
town, Gloversville and Fonda. Ill. (SR R- 
April 15.) 1200 w. 

*21480. Electric Traction. 
(N-April 12.) 2coo w. 

21520. Suggestions for Transit Systems. 
Ill. S. D. Mott (E W-April 28.) 600 w. 

21545. Cities and Street Railroad Companies 
--Their Mutual Relations. Ill. H. H. Carter 
(G R-April) 3000 w. 

*21628. Mechanical 
Compressed Air or Electricity. Ill. 
Popp (E E L~April 20.) 4000 w. 

*21690. Madras Electric Railway Begun. 
Ill. (S R R-March 15.) 800 w. 

*21691. A Graphic Method of Superinten- 
dency (S R R-March 15.) 1000 w. 

*21692. Long Distance Transmission by 
Continuous Currents. Ill. F. Boissonnas(S R 
R-March 15.) 1800 w. 

*21693. Performance of Modern Motor 
Equipments (S R R-March 15.) 1000 w. 

*21694. Electricity in Anaconda, Montana. 
Ill. (S R R-March 15.) goo w. 

*21695. Rapid Transit in New York.--A 
Solution of the Problem.—The Moving Sidewalk. 
Ill. (S R R-March 15.) 500 w. 

21700. The Luhrig Gas Motor Car. III. 
(Sc A S-May §.) 1500 w. 


E. F. Bamber 


Tramway Traction: 
Victor 


We supply copies of these articles. 
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Present Utility cf Electric Motors on 
David L. Barnes (E N-May 3.) 


21724. 
Railways. 
3800 w. 

$21726. The Isle of Man Tramways. Ill. 
(S R J-May.) 1500 w. 

21728. New Orleans, Galveston and Hous- 
ton. Ill. (S R J-May.) 11500 w. 

21730. Novel Construction for an Elevated 
Electric Railroad.—Tunneling Through Build- 
ings. Ill. (W E-May 5.) 700 w. 

*21746. The Genoa Electric Tramways, III. 
(R W-April.) 1500 w. 

21851. The Overhead Trolley in New York 
City.—Completion of the One-Hundred-and- 
Thirty-fifth Street Line. Ill], (E R N Y-May 
9.) 800 w. 

Serials. 

18549. The Intrinsic Value of Street Rail- 
way Investments. Edward E. Higgins (S R J- 
Began Jan.—5 parts to date—45 cts. each). 

18711. Electric Railway Motors: Their Con- 
struction and Operation. Nelson W. Perry (S 
R G-Began Jan. 6—17 parts to date—15 cts. 
each), 

21260. Electric Traction. C. H. Wilkinson 
(E P-Began April—1 part to date—3o0 cts). 

21747. Steam Tramway Locomotives. III. 
H. Conradi (R W-Began April—1 part to date 
—30 cts). 

21870. A Steam Tramway as a Feeder Line. 
C. B. Target (I E-Began April 7—1 part to date 


—45 cts). 
SANITARY ENGINEERING. 


*21200. Sanitation in Paris. (Pl D-April 2.) 
1400 w. 

*21306. Technical Museums and Sanitation. 
De Courcy Meade (A L-April 6.) 3500 w. 

21379. Lessons from the Typhoid Epidemic 
at Montclair, N. J. (E N-April 19.) 1500 w. 

21398. Novel Sewer Experiment. Hubert 
Heywood (F W-April 21.) 1300 w. 

*21416, The Plumber’s Essay, John Troland 
(D E-April.) 2800 w. 

*21417. Sanitation in the House. 
Morgan (D E-April ) 2000 w. 

*21478. A City’s Health and How It Is Pre- 
served. Peter Fyfe (S R-April 14.) 8200 w. 

*21479. Prof. V. Babes on the Position of 
the State in Respect to Modern Bacteriological 
Research, (N-April 12.) 5000 w. 

*21524. Sewage Disposal Works, Canton, O. 
Ill. (J A E S-Feb.) L. E. Chapin. 

+21525. A National Health Bureau. George 
M. Sternberg (N A R-May.) 1800 w. 

*21552. Restriction and Prevention of Dan- 
gerous Communicable Diseases from the Stand- 
point of the Health Officer and Physician, Frank 
M. Gier (A H-May.) 2200 w. 

*21619. Roman Baths (I C B-April 20.) 
1500 w. 

*21620, Simple Sanitation (I C B-April 20.) 
g50 w. 

*21635. Scavenging and Disposal of Refuse. 
Charles Mason (S R-April 21.) 5000 w. 


Robert 


See introductory, 
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*21711 Methods of Sewer Construction, 
Watertown, N. Y. Ill. Fred E. Avery (P- 
May.) 1000 w. 

21756. The Self Purification of Rivers. 
Charles V. Chapin (S C-March 23.) 1600 w. 

*21773. Electrical Sanitation, Ill. (E RL 
-April 27.) 3500 w. 

*21804. Sanitation in India. 
-Apiil 27.) 3000 w. 

*21807. The Heating and Ventilation of the 
Houses of Parliament. (B A-April 27.) 1500 w. 


Editorial. (E 


Serials, 


14839. Water Purification in America. Ill. 
(E N-Began Aug. 3—g parts to date—15 cts. 
each). 

19132. The Metropolitan Sewerage System 
of Massachussetts, Ill. (E N-Began Jan. 25 
—3 parts to date—15§ cts. each), 

19813. American Plumbing. Ill, (D E- 
Began Feb.—3 parts to date—3o cts. each). 

21132. Sanitary Law. A, Wynter Blyth (I 
C B-Began March 30—2 parts to date—3o cts. 


each). 
STEAM ENGINEERING. 


21185. Combining Indicator Diagrams from 
Compound Engines. Ill. Frank H. Ball (A 
M-April 12.) 1100 w. 

21220. Origin and Development of Steam 
Navigation. George H. Preble (From United 
Service Magazine) (Eng—April 14.) 2500 w. 

21233. Buying Steam  Boilers.—Why the 
Best Should be Obtained (B J C-April 14.) 
goo w. 

21246. Economy in Steam Generation. J. 
C. McMynn (E E-April.) 650 w. 

21250. The Need and the Advantage of 
Feed-Water Heaters. W. H. Wakeman (T- 
April 15.) 2000 w. 

21251. Improvement in Steam Engineering 
as Related to Southern Progress in Manufactur- 
ing. Leicester Allen (T-April 15.) 1200 w. 

*21267.. Heat Economizers, Sydney H. 
Hollands (P Eng-April 6.) 3000 w. 

*21327. Oil and Petroleum Engines (Ab- 
stract) H. M. Waynforth (I C T-April 6.) 
4000 w. 

21335. The Edson Pressure Recording 
Gauge Receives the John Scott Legacy Medal 
and Premium. Ill. (ER Y-April 18.) g00 w. 

21341. The Economical Use of Soft Coal. 
Henry Bland (S V—April 15.) 1100 w. 

21406. Some Boiler Notes.—Clogged Water 
Column and a Bagged Sheet (B J C-April 21.) 
g00 w. 

21407. Ratio of Heating Surface to Grate 
Surface in Boilers (B J C-April 21.) goo w. 

21585. The De Laval Turbine.—A Wheel 
that Spins at the Rate of 30000 Revolutions a 
Minute (B J C-April 28.) goo w. 

*21652. Liquid and Solid Fuel Supplies. 
Editorial (Eng L-April 20.) 1600 w. 

*21653. A Thermodynamic Puzzle. 
torial (Eng L-April 20.) 1800 w. 


Edi- 


We supply copies of these articles. 
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21657. Steam Boiler Trials—The Youths’ 
Companion Building, Boston (M G-April 28.) 
1000 w. 

21676. Effect of Steam Bubbles on Circula- 
tion. Ill. (P S-May.) 1800 w. 

21677. Economy in Compound Engine 
Plants. Samuel M. Green (P S-May.) 1200 w. 

21678. Smoke Prevention (P S-May.) 800 w. 

21704. The New Porter Steam Engine. Il. 
(Ir Age-May 3.) 4500 w. 

*21753. A New System of Smoke Absorption 
or Suppression. III. (Inv—April 14.) 1500 w. 

21754. Cylinder Condensation.—The Effect 
of Rough Surfaces (B J C-May 5.) 1000 w. 

21791. Steam Boiler Tests at Youths’ Com- 
panion Building by Alfred A. Hunting.— 
Second Trial (M G-—May 5.) 450 w. 

*21805. Steam on Common Roads (E-April 
27.) 3000 w. 

21854. The Evolution of the Steam Boiler. 
J. H. Killey (C E N-May.) 2200 w. 

21862. The Compound Engines at the Cen- 
tennial. Ill. Fred H. Colvin (A M-—May 10.) 
1400 w. 

21863. New and Simple Formulas for 
Saturated Steam. G. B. Maynadier (A M-May 
10.) 650 w. 

21891. Results of Boiler Tests Made by the 
Robert W. Hunt and Company. Table (Ir 
Age-May 10.) 800 w. 

Serials. 

13033. Practical Hints to Boiler Makers and 
Templaters. Ill. (M W-Began May 12, 1893 
—g parts to date—go cts, each). 

16756. Theory of Steam Engine Governors. 
Ill. J. Begtrup (A M-Began Oct. 19—5 parts 
to date—15 cts. each). 

1816a. Power Plant in the Realty Building. 
Ill. (E R-Began Dec. 16—2 parts to date—15 
cts. each), 

18986. Boiler Calculations. James F. Ho- 
bart (S M-Began Jan. 15—5 parts to date—15 
cts. each). 

9709. The Indicator and Its Diagrams. 
Charles Day (P Eng-Began Feb. 2—8 parts to 
date—30 cts. each). 

20182. The Elements of Boiler-Making. III. 
C. E. Fourness (L E-Began March—3 parts to 
date—30 cts. each). 

20568. The Stationary Engineers as They 
Were and as They Are. Stephen Roper (S V- 
Began March 15—Ended April 15—2 parts— 
15 cts. each). 

21064. The Testing of Engines and Boilers. 
Alexander B. W. Kennedy (El-Began March 
30—Ended April 20—2 parts—3o cts. each). 


TELEPHONY AND TELEGRAPHY, 
21168. Telephone Rates in Europe (E R N 
Y-April 11.) 1300 w. 
21178. The Mercadier and Anizan Micro- 
phone Reducer. Ill. (E E N Y-April rr.) 


w. 


*21258. Sir Henry Mance’s Battery Resist- 


See introductory. 
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ance Test in Its Application to Duplex Tele- 
graphy. Ill. (E R L-April 6,) 650 w. 

*21259. An Adjustable Microphone. _ III. 
W. H. Soulby (E R L-April 6.) 800 w. 

*21285. Telegraphic Communication by In- 
duction by Means of Coils. Charles A. Steven- 
son (E-April 6.) 2000 w. 

*21302. The Best Resistance for the Receiv- 
ing Instrument on a Leaky Telegraph Line. III. 
W. E. Ayrton and C. S, Whitehead (E E L- 
April 6.) 1200 w. 

21338. Telephony Without a Wire. _ Ill. 
(E RK N Y-April 18.) goo w. 

21353. The Postal Telegraph Cable Com- 
pany’s New Building. Ill. (E W-April 21.) 
8000 w. 

21371. Invention and Development of the 
Telephone. Ill. Herbert Laws Webb (W E- 
April 21.) 1200 w. 

*21500, Submarine Telegraphy. A. F. 
Kennelly (S J E-April.) 2000 w. 


Serials. 


18628. The Electro-Magnet ; or Joseph 
Henry’s Place in the History of the Electro- 
Magnetic Telegraph. Mary A. Henry (E E N 
Y-Began Jan. 3—12 parts to date—15 cts. each), 


MISCELLANEOUS. 


*21158. Business Opportunities in Peru. III. 
H. Guillaume (E Mag-June.) 3000 w. 

*21161. The Pine Industry in the South. 
Ill. George L. Fowler (E Mag-June.) 3000 w. 

21355. The Utilization of the Waste Energy 
of the World (Sc A-April 21.) 1100 w. 

21394. On the Origin of Ancient Quartz 
Rocks. J. F. Blake (Sc-March 16.) 1500 w. 

*o1421. The True Meaning of Farm-Mort- 
gage Statistics. Edward Atkinson (F-May.) 
6000 w. 

21447. Determination of the Refractoriness 
of Fire-Clays. Ill. H.O. Hofman and C, D. 
Demond (E M J-April 21.) 1500 w. 

*21471. The Apprentice Question. 
Inglis (Eng L-April 13.) 3300 w. 

*21503. Notes on the Materials of Aeron- 
autic Engineering. R. H. Thurston (S J E- 
April.) 4500 w. 

21514. The Topographical Survey of New 
York (E N-April 12.) 1800 w. 

421526. Helping People to Help Them- 
selves, Nathan Straus (N A R-May.) 5000 w. 

421542. The Relation of Rubber-Gathering 
to Manufacture. Francis Harvey (I R W- 
April 15.) 1800 w. 

21544. Denver and Vicinity. Il. 
B. Light (G R-April ) 1600 w. 

21559. Edward Atkinson on Banking (M R- 
April 27.) 3000 w. 


John 


Edward 


We supbiv copies cf these articles. 


JUNE, 


21615. NewEngland Nationalisr, Edward 
E. Hale (B C-April 28.) 5700 w. 

+21666. First Principles of the Land Ques- 
tion. Louis F. Post (A-May.) 5000 w. 

+21668. ‘The Philosophy of Mutualism. 
Frank Parsons (A-May.) 13000 w. 

21707. Points in Fertilizer Manufacturing. 
A. D, Ledoux (M R-May 4.) 1800 w. 

*21710 The Fusibility of Clays. H. A. 
Wheeler (P-May.) 1500 w. 

*21749. Engineers of To-Day and Yester- 
day. John Gjers. Ill. (E Rev-April 20.) 1500 w, 

421765. A Reconnoissance of the Abandoned 
Shore Lines of Green Bay. F. B. Taylor (A 
G-May.) 4000 w. 

+21766, American Species of Autodetus and 
Some Paramorphic Shells from the Devonian. 
Ill. John M. Clarke (A G-May) 2500 w. 

*21792. Evolution in Decorative Art. Henry 
Balfour, with Discussion (J S A-April 27.) 
10000 w. 

*21793. The Face of the Earth. 
Lapworth (N-April 26.) 3800 w. 

*21798. Carnot and Modern Heat.—Criti- 
cising Dr, Lodge’s paper (Eng L-April 27.) 
1500 w. 

21873. A Botanic Garden for New York (G 
& F-May 9.) goo w. 

21886. Isoperimetrical Problems. 
Kelvin (Sc A S-May 12.) 3000 w. 


Charles 


Lord 


Serials. 

18930. Carnot and Modern Heat. Dr, Oli- 
ver Lodge (Eng L-Began Jan. 5—II parts to 
date— 30 cts. each), 

20802. Measurement of High Temperatures. 
Ill, A. Humboldt Sexton(P Eng-Began March 
23—3 parts to date—30 cts. each). 

21067. Geological Notes on the Sierra Ne- 
vada. Hl. W. Turner (A G-Began April— 
Ended May—2 parts—45 cts. each). 

21269. Aerial Flight: the Steering of Bal- 
loons. Ill. (P Eng-Began April 6—Ended 
April 13—2 parts—3o cts. each). 

21450. Evolution in Decorative Art. Henry 
Balfour (A L-Began April 13—Ended April 20 
—2 parts—30 cts. each), 

21472. Some American Inventors and Their 
Achievements (Inv-Began April 14—3 parts to 
date—30 cts. each), 

21518. The Mid-Winter Fair. IJ]. (E W- 
Began April 28—3 parts to date—15 cts. each). 

21591. The Preservation of Wood. A. M. 
Villon (E R-Began April 28—1 part to date-- 
T5 cts). 

21763. Engineering Practice and Education. 
Gaetano Lanza (J F I-Began May—1 part to 
date—45 cts). 

21816. The Waste Lands of Australia. 
Ernest Favenc (A P R—Began March—1 part 
to date—45 cts). 


See introductor?. 
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A CATALOGUE OF LEADING ARTICLES PUBLISHED CURRENTLY IN THE TECHNICAL JOURNALS 
OF THE UNITED STATES AND GREAT BRITAIN. 


HIS index has been very properly described as ‘‘ the greatest step that has been taken in recent 
years towards systematizing work ” for the engineer, the architect, the electrician, the railway 
manager, and the business man. The list of publicatfons regularly indexed will show that it 

covers a world-wide range of the best technical literature, and all the articles are so conveniently 
classified under general headings, that within a few minutes, once a month, an active man can 
learn of everything of any importance that has been published during the month in relation to the 
subjects in which he is interested. In short, it is to the practical man just what Poole’s celebrated 
index to periodicals has long been to the literary worker, but with this essential improvement— 
namely : that in addition to indicating just when and where leading articles have been published, 
we undertake to supply copies of the articles themselves. The unparalleled convenience and economy 
of this double service can readily be appreciated. 


IN ordering articles from us, care should be taken to os the number, not the titlealone. The price of 
a Single article is 15 cents; those indicated by an asterisk (*), 830 cents, and by a dagger (t), 45 cents; and 
where the cost is above this, the price is given immediately after the number. In every case the price 
is closely regulated by the cost to us of a single copy of the publication from which the article is taken. 

To avoid the inconvenience of small remittances and to cheapen the cost of articles to those who order 
frequently, we sell coupons at the rate of 15 cents each, or 15 for $2, 40 for $5, and 100 for $12.50. 
Each coupon is receivable in exchange for one 15-cent article ; those marked * require two coupons; those 
marked t require three coupons; and for the articles of higher price, one coupon for each 15 cents: thus, 
a75e. article requires five coupons. Samples of these coupons will be sent free for examination. They 
need only a trial to demonstrate their great convenience and economy. 

{In the body of the index only the initials of the journals quoted are given, and these can be readify 
identified by the following list of periodicals. Other abbreviations are: [ll=Illustrated. W=wWords.] 


THE AMERICAN PRESS. 


Bxaieins Arena. m.. $5. Boston. y BIS.. ..Bul. Am. Fron and St. Asso. w. $4. Phila. 

pS Serer American Architect. w. $6. Boston. BJC_...Boston Jour. of Commerce. w. $3. Boston. 

AnAA..Annals of Am. Academy of Political and B& W. .Builder and Woodworker. m. $1. N.Y. 
Social Science. b-m. $6. Philadelphia. C....... -Compass. m. $1. New York. 

AAn.... American Analyst. f. $1. New York. ORisccs: Calif. Architect. m. $3. San Francisco. 


AAr.... American Artisan. w. $2. Chicago. CanA.. Canadian Architect. m. $2. Toronto. 
A&B... Architecture and Building. w. $6. N.Y. C&B... Carpentry and Building. m. $1. New York. 


ABD....Architect, Builder and Decorator. m. $2. CE..... Colliery Engineer. m. $2. Scranton, Pa. 
Minneapolis. CEN... Canadian Elec. News. m. $1. Toronto, 
ACJ....Am.Chem. Journal. b-m. $4. Baltimore. C Eng....Canadian Engineer. m. $1. Montreal. 
AERJ.Am. Eng. and Railroad Journal. m,$3. N.Y,  Ch....... Chautauquan. m. $2. Meadville, Pa. 
i er Am. Geologist. m. $3.50. Minneapolis. OM......Century Magazine. m. 34. New York 
AGLJ..Am. Gas Light Journal. w. $3. New York. CMR..Canadian Mining Ree. m,. $1.50. Ottawa. 
AH......Annals of Hygiene. m. $2. Phila. Cos.... ..Cosmopolitan. m. $1.50. New York. 
AJ P....Am. Jour. of Politics. m. $3. New York. ee Domestie Engineering. m. $2. Chicago, 
AJ Phar.Am. Journal of Pharmacy. m. $3. Phila. EA...... Electrical Age. w. $3. New York. 
AJRA..Jour. R’y. Appliances. m, $2. New York. EE..... Electrical Engineering. m. $1. Chicago. 


AJS ...Am, Jour. of Science. m. $6. New Haven. E EN Y..Electrical Engineer. w. $3. New York. 
American Machinist. w. $3. New York. E/I.......Electrical Industries. m. $1. Chicago. 
AM&IW.Am. Man. and Iron World. $4. Pittsburg. Elek ....Elektron. m. $3 Boston 

Am 8....American Shipbuilder, w. $2. New York. EM...... Engineering Mechanics. m. $2. Phila, 
A&NJ..Army and Navy Journal. w. $6. New York, E Mag...Engineering Magazine. m. $3. New York. 
A&NR..Army and Navy Register. w. $3. Wash’ton. EMJ....Eng. and Mining Journal. w. $5. N.Y. 


Architectural Record. q. $1. New York. EN....;. Engineering News. w. $5. New York. 

A Rev....Architectural Review. s-q. $5. Boston. Eng...... Engineer. s-m. $2. New York. 

PS ere Age of Steel. w. $3. St. Louis. EN Y....Electricity. w. $2.50. New York. 
ASME.Am. Soc. of Mee. Eng. m. New York. | i eee Engineering Record. w. $5. New York. 
| | Seer Brick Builder. m, $2.50. Boston. ERN Y..Electrical Review. w. $3. New York. 

Boston Commonwealth. w. $2.50. Boston. ES WP...Proc. Eng. So. of W.Pa. m. 37. Pittsburg. 
The Black Diamond. w. $3. Chicago. Electrical World. w. $3. New York. 


BGS....Bul. Am. Geog. Soe. gq. $5. New York. F .. ....Forum. m, $3. New York. 
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¥D The Foundry. m. $1, Detroit. 

FW .....Fireand Water. w. $3. New York, 

G &F..,.Garden and Forest. w. $i. New York, 
Good Roads. m, $1. New York. 

.... Inland Architect, m. $5. Chicago, 
lAge....Inventive Age. sm. $1. Washington. 
Ir Age..Iron Age. w. $4.50. New York. 
I1G.....lron Ind, Gazette. m. $1.50. Buffalo. 
UR W...India Rubber World. m, 83 New York. 

Industry. m. $2. San Francisco. 

..fron Trade Review. w. $3. Cleveland. 
JACS..Jour, Am, Chem, So. m. $5. Easton. 
JAES. Jour. Assoc. Eng. Soc. m. $3. Chicago. 
JANE..Jour. Am, Soc. Naval Engineers. qr. $5. 

Washington, 
JFI.....Jour. Franklin Institute. m $5. Phila 
JMS 1I..Jour? Milit. Service In. b-m. $4. NewYork. 

W .Jour.N.E.Waterw. As. g. $2. New London, 

... dour. Polit. Economy. gq. $3. Chicago. 

. Jour, U.S, Artillery. g. $2.50. Ft. Monroe. 

Locomotive Engineering. m. $2. N. Y. 

..Light, Heat and Power. m, $3. Phila. 
L Mag... Lippineott’s Magazine, m, $8. Phila. 
M&B... Manufacturer and Builder. m. $1.50. N.Y. 
Met W...Metal Worker. w. $2. N.Y. 
MG......Manufacturer’s Gazette, $5. Boston. 
Mill......Milling. $2. Chicago. 

Min. R...The Mining Review. w. $2. Denver, 
MIT....Mining Industry, w. $3. Denver. 
MIN....The Monumental News. m. $1. Chicago. 
M R......-Manufacturer’s Record. w. $4. Baltimore. 
MRKC...Marine Review. w. $2. Cleveland, O. 
M Rec....The Marine Record. w. $2. Cleveland. 
MSP....Min. and Sci. Press. w. $3. San Francisco. 
NAR...North American Review. m. $5. N. Y. 
NB.....National Builder. m. $3. Chicago. 

NC B...Nationa! Car Builder. m. $2. New York. 
NEM..New Eng. Magazine. m. 83. Boston, 
NPR...Nat. Popular Review. m. $2.50. Chicago. 
Nowest. Architect. m. $3. Minneapolis. 
OPDR.. Oil, Paint and Drug Reporter. w. $6, N.Y. 

m, $2. Indianapolis 


New York, 
Phila. 


PA .. ..Progressive Age. a-m. $3. 
P EC P.Proed. Engineer’s Club. q. $2. 
Power. m. $1, N. Y, 
PSM....Popular Science Monthly, m. 
R A.....Railway Age. w. $4. Chicago, 
RC J..,.Railroad Car Journal. m. $1. New York, 
REM....Railway Engineering and Mechanics, 
m. $1, Chieago 
...Railroad Gazette. w, 
Roller Mill. m. $2. Buffalo, N.Y. 
R of R...Review of Reviews. m. $2.50. New York. 
Railway Review. w. $2. Chicago. 
... Roofer and Tinner. m, $1, 
Stone. m. $2. Chicago. 
Southern Architect. m. $2. Atlanta. 
Sanitarian. m. $4. Brooklyn. 
... Science. w. $3.50. New York. 
.. Scientific American. w. $3. New York. 
. Scientific Am. Supplement. w. $5. N. Y. 
..Scribner’s Magazine. m. $3. New York 
Stationary Engineer. w. $2. Chicago. 
Scientific Quarterly. $2. Golden, Cal. 
Seaboard. w. $2. New York. 
.. Social Economist. m. $2. New York, 
Sibley Jour. of Eng. $2, Ithaca, 
Scientific Machinist.s-m.$1.50. Cleveland,O, 
ae Sou. Lumberman, s-m. $2. Nashville. 
SM Q....School of Mines Quarterly. $2. N.Y. 
SREN.,St. Elec. News, m. $2, Minneapolis. 
.. Sanitary Plumber. s-m. $1. New York. 
... Street Railway Gazette. w. $3. Chicago. 
.. Street Railway Journal. m. $4. New York. 
. Street Railway Review. m. $2. Chicago, 
Safety Valve. m. $1. New York. 
Tradesman, s-m. $2. Chattanooga, Tenn, 
TATEE.Trans. Am. Ins. Elee. Eng. m. $5. N. ¥. 
TCE... Trans. Am. Soe. Civil Eng. m. $10. N. ¥, 
Tech ..The Technograph. Champaign. Il. 
Technology Quarterly. $3. Boston, 
TrAME,Trans. Am. Ins. of Mining Eng. N.Y, 
.Trans. of the Wis. Acad. Madison. 
WE..,....Western Electrician. $3. Chicago. 


$5. N.Y. 


RG.. $4.20. N. Y. 


THE FOREIGN PRESS. 


The Architect. w. 26s. London. 
Aust. Mining Standard, w, 30s. Sydney. 
...Aus. Pastoralists’ Rev. m. 20s, Sydney. 
-The British Architect. w. 8d. London, 
. Colliery Guardian, 27s, 6d. London, 
Contemporary Review. m. $4.50. London. 
..«Chem. Trade Jour. w. 12s. 6d. Manchester. 
Engineering. w. 36s. London. 
..Electrical Engineer. w. 19s. 6d. London, 
Engineers’ Gazette. m,. 8x. London, 
Electricity. w. 7s. 6d. London. 
Electrician. w. 24%. London, 
. Engineer, w. 36s. London. 
Electrical Plant. m. 68, London. 
..Engineering Review. m. 7s. London. 
ERL..... Electrical Review. w. 21s. 8d. London. 
Fortnightly Review. m. $4.50. London. 
..Gas Engrs’ Mag. m. 68. 6d. Birmingham, 
....Gas World. w. 138. London. 
.....Industries and Iron.’ w. £1. London, 
..... [ron & Steel Trades’ Jour. w. 258, Lond. 
)B... .Carpenter and Builder, w. 88. 8d. London. 


(CT... ..lron and Coal Trades. w. 308. 4d, London. 
TE... ...Indiau Engineering. w. 18 Ks. Caleutta. 
I Eng....Indian Engineer, w. 20 Rs. Caleutta. 
Inv .. ..Invention, uw. 11s. London. 
ISC.....The Iron, Steel and Coal Times. w. £1 68, 
London, 
JGL....Journal of Gas Lighting. w. 
JSA....Journal of the So. of Arts. w. 
Machinery. m. 9x. London. 
....Marine Engineer. m. 7s. 6d. London. 
Min W..The Mining World. w, 21s, London. 
M W.....Mechanical World. w. &. 8d. London. 
Nature. w. $7. London. 
Nineteenth Century. m. $4.50 London. 
P Eng...Practical Engineer. w. 10s. London. 
Plumber and Decor. 68.6d. London. 
RPL....The Railway Press. m,. 7s. London, 
Railway World. m. 5s. London. 
Steamship. m Leith, Scotland. 
Sanitary Record. m. 10s. London. 
-Transport. w. £1.58. London. 
Westminster Review. m. $4.50. London. 
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ARCHITECTURE. 

*21go4 9 Art in the Floor-Plan of a Building. 
Thomas Ilastings (E Mag-July.) 3000 w. 

*21915. Coquina for Building Material. R. 
M. (s5-May) 800 w. 

21929 ©6©The Reduction in Cost of Fireproof 
Construction (E N-May 10.) 1700 w. 

*21939. Homes of the Nation’s Capital. Ill. 
W. b. Wood (S A-May.) 1800 w. 

*219g41. Relation of the Architect and Engi- 
neer (5 A-May.) 1000 w. 

*21977. Durability of Paints and Colors, 
Past and resent. Carl Ludwig (I C B-May 4.) 
2200 w. 

*22024. Modern House Planning. 
Briggs (A L-May 4.) 5000 w. 

22064. The Great Tower at Wembley. III. 
(Sc A 5-May 19.) 1650 w. 

22098. New Taeatres at Berlin and Their 
Safety Against Fire and Panics. Edwin O. 
Sachs (A A-May Ig.) 1200 w. 

22100. The Supreme Court of Maine on the 
Duties of Architects (A A-May Ig.) 4000 w. 


R. A. 


22101. Puzzle Building (A A-May Ig.) 
1500 w. 
*22141. A Mansion or a Palace—Bromley- 


by-Bow (I C B-May I1.) 1100 w. 

*22156. The Cathedral Church of Manches- 
ter A-May II.) 2500 w. 

Architecture, 
2500 w. 


The Intluence of Freemasonry on 
D. F. Ranking (Bb A-May 11.) 


*22160. Rough-Casting in Canada (Can A- 
May.) 1700 w. 

#22221. Design for a House for H. H. the 
Maha Kao of Kotah. Ill. Colonel Jacob (I E- 
April 21.) 1000 w. 


22241. Cast Iron Columns in High Build- 
ings. Editorial (Ii N-May 24.) 1500 w. 
22265. The Highest Building in New York 


City. — lhe American Tract Society. Ill. (Eng- 
May 26 ) 500 w. 

2228 Testing Hollow-Tile Floors. Ill. Fr, 
von Ernperger (EF R-May 26,) 20co w. 

*22290. Architects and the Public in Aus- 
tralia. (Extract.) Ifoward Joseland (A L-May 
18.) 1800 w. 

422336. 
Skeletons for Tall Buildings. 
( Tech-1893-94.) 2000 w. 


A Few Principles of Design of Metal 
Peter Mogensen 


422343. The Moldings of Early Architecture. 
lil, C,. A. Gunn (Tech-1893-94.) 1000 w. 
$22344. Tall Chimney Construction. J. W. 


Kennedy (Tech-1893-94.) 1300 w. 
$22345. Apartment Houses. Ill. Charles W. 
Noble (Tech-1893-94.) 6200 w. 


*22389. The Nation’s New Library at Wash- 
ington. Ill. (R of R-June.) 2000 w. 
22408. Engineers and Architects. Letter 


from J. W. Schaub, and Editorial (E N-May 
31.) 1800 w. 

22421. Notes on a Builder’s Travels in Eu- 
rope. John J. Tucker (A & B-June 2.) 4800 w. 
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22422. The Planning and Lighting of the 
Modern House. (Abstract.) R. A. Briggs (J G 
L-May 22.) 2200 w. 

*22469. ‘The Wants of Clients (A B D-May.) 
1200 w. 

*20496. Framed Timber Houses. Ill. (IC 
25.) 1600 w. 

*22498. The Influence of the Mylnes on the 
Architecture of Edinburgh. Robert Scott Mylne 
(A L-May 25.) 2800 w. 

Fire-Proof Construction in Hotels 
and Public Buildings (N B-June.) 11¢0 w. 


*22505. 


Serials 


Construction. Ill. Viollet-le-Duc 
(A A-Began Feb. 20, 18a2—23 parts to date— 
15 cts. each). 

12568. Building Construction and Superin- 
tendence. Ill. F. E. Kidder (A & bB-Began 
May 6, 1893—26 parts to date—15 cts. each). 
18737. ‘The Engineering of Architectural and 
uilding Construction. William H. Burr (E R- 
egan Jan. 6—5 parts to date—1I§5 cts. each). 
19078. Problems in Stone-Cutting. Ill. Ed. 
W. Hind (S-Began Jan.—¥4 parts to date— 
30 cts. each). 


19749. Lead Light and Stained Glass Glaz- 
ing. Jehan Le Vitrier (Pl D-Began Feb.—4 


parts to date—30 cts. each). 

20419 Modern Methods of House Painting. 
A. Ashmun Kelly (P1 D-Began March—3 parts 
to date—30 cts_ each). 

21130, Limestone as a Building 
gan April—2 parts to date—30 cts. 

21195. A Glimpse of Modern Greece. Ill. 
Thomas A. Fox (A Rev-Began Aug. 14—2 parts 
to date—75 cts. each). 

21204. Feathers in Decoration. Ill. H. Leslie 
Ramsey (Pl D-Began April—2 parts to date—30 
cts. each). 


Stone (S-be- 
each). 


21288. Theatres. Ill. (A A-Began April 14 
—2 parts to date—I5 cts. each). 

21431. The Harmony and Functions of Color 
in Art. Andrew T. Taylor (Can A-Began April 
—2 parts to date—3o cts. each). 

21464. Henry Van Brunt—Architect. Writer 
and Philosopher. P. Bb. Wight (1 E-Began 
April—2 parts to date—45 cts. each). 

21583. The Practice and Ethics of Architec- 
ture. George C. Mason (A & B-Began April 28 
—Ended May 26—2 parts—I§ cts. each). 

21618. Bay Windows and Oriels. Ill. F. 
Jerman (1 C B-Began April 20—3 parts to date 
—30 cts. each). 

21638. Style. Léon Labrouste (A A-Began 
April 28—s parts to date—15 cts. each). 

21639. The Italian Renaissance (A A-Began 
April 28—4 parts to date—15 cts. each). 

21781. Some of the Principles of Sanitary 
Building. H. H. Collins (A L-Began April 27 
—-Ended May 4--2 parts--30 cts. each). 

21940. The Architectural Models in the 
Metropolitan Museum of Art, New York. G. W. 
E. Field (S A-Began May--1 part to date--30 
cts). 


See introductory. 
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22286. The Design of Naked Flooring. R. 
W. W. (I E-Began April 28—1 part to date— 
45 cts). 


CIVIL ENGINEERING, 


21909. A Comparison of the Cost of Main- 
tenance of Macadamized Roads with Car Tracks 
in Center, and Those Without. Ill. W. L. 
Dickinson (G R-May.) 2300 w. 

21gto. Country Roads—Who Should Be Re- 
sponsible for Them, David W. Lewis (G R- 
May.) 1200 w. 

21g12. Prairie Roads Made of Prairie Soil— 
How to Do it Properly (G R-May.) 1400 w. 

*21914. A New Stone Block Pavement. III. 
Emile E. Berthoud (S-May.) 1200 w. 


21921. Comparative Tests of Cement by 
Flexure and Tension. Edwin J, Morrison (E N- 
May 10.) 600 w. 

21922. Cableways and Cantilevers on the 
Chicago Drainage Canal (E N-May 10.) 1500 w. 

21948. A Philadelphia Ship Canal. Editorial 
(R G-May 11.) 1000 w. 

21955. The Gould System of Excavation. II. 
(E M J-May 12.) 1100 w, 

22067. Road Making in the South. Leicester 
Allen (T-May 16.) 1300 w. 

22079. Reconstruction of a Portion of the 
Substructure of the Johnsonville Bridge. Walter 
A. Gahagan (E N-May 17.) 800 w. 

*22121. Inland Waterways: Their Relation 
to Transportation. W. H. Wheeler (Eng L- 
May 11.) 4800 w. 

¢22196. A New Form of Canal Waste-Weir. 
Ill. John R, Freeman (A S M E-June.) 3000 w. 

*22227. Construction of Reservoir Embank- 
ments.—A Symposium. I. The Bursting of the 
Distributing Reservoir at Portland, Maine. 
John R. Freeman. II. Discussion, William 
Watson. III. The Classification of Granular 
Materials. Robert H. Richards. IV. The Use 
and Abuse of Water in the Construction of Res- 
ervoir Embankments. James H. Harlow and 
Charles Hermany. V. Discussion.—Desmond 
Fitz-Gerald, Clemens Herschel, Alphonse Fteley, 
Edwin F. Smith, J. Waldo Smith, John S. 
Hodgson, John R. Freeman, Robert, H. Rich- 
ards, James H. Harlow, and Charles Hermany 
(J A E S-March.) 20000 w. 

422285. The Sardah Pontoon Bridge. 
E, A. Neville (I E-April 28.) 1500 w. 

22391. Waterways inthe South. J. Clinton 
. Ransom (M R-June 1.) 30006 w. 

22409. The Hyde Park or 68th Street Tune 
nel Extension, Chicago Water-Works. Ill. John 
Ericson (E N-May 31.) 2500 w. 

22412. The Tampico Jetties, Mexico (E N- 
May 31.) 1000 w. 

22433. The Maryland-Delaware Ship Canal. 
J. C. Ransom (E M J-June 2.) 1500 w. 

*o0471. The Manchester Ship Canal.—A 
Retrospect. Ill. (Eng L-May 25 ) 18000 w. 

*22553. Economies and Profits of Street 
Paving. William Fortune (P-June.) 3800 w, 


*22555. The Testing of Portland Cement. 
Pierre Giron (P-June.) 1900 w. 

22596. The Moment of Gyration. Benja- 
min Fk. La Rue (E N-June 7.) 2800 w. 

22632. A Philadelphia Ship Canal to the 
Sea (E R-June 9.) 700 w. 


Serials. 


14704. Brick Pavements (E R-Began July 
29—6 parts to date—15 cts. each). 

16520. Plant and Gear Locally Made for the 
Kistna Bridge. Ill. F. J. E. Spring (I E- 
Began Sept. g—II parts to date—45 cts. each). 

18250. The Manchester Ship Canal. III. 
(I & I-Began Dec. 8—Ended May 25—4 parts 
—30 cts. each). 

19649. Beams of Uniform Strength. Wil- 
liam White Robertson (I E-Began Jan. 6—6 
parts to date—45 cts. each). 

21592. The Harlem River Speedway. IIl. 
(E R-Began April 28—2 parts to date—15 cts. 
each). 

22004. Substructure of the Harlem Ship 
Canal Bridge. Ill. (E R-Began May 12—2 
parts to date—15 cts. each). 

22151. The Chicago Drainage Canal and 
Waterway (E R-Began May 19—1 part to date 
—I5 cts). 

22473. Piles and Pile Driving. J. R. Bater- 
den (Eng L-Began May 25—1 part to date—30 
cts.) 


ELECTRIC LIGHTING. 


*21903. Town Refuse Disposal and Electric 
Lighting. Thomas Tomlinson (E Mag-—July.) 
3000 w. 

21932. Electric Lighting of the New York 
Life Building, Chicago. Ill. (W E-May 12.) 
1400 w. 

*22122. Electric Lighting in London. Edi- 
torial (Eng L-May 11.) 1400 w. 

*22298. Electric Lighting in London. Let- 
ter from Gisbert Kapp, and Editorial (Eng L- 
May 18.) 2500 w, 

422340. The Most Economical Life and Effi- 
ciency of Incandescent Lamps. W. L. Abbott 
(Tech-1893-94.) 1500 w. 

22357. The Excelsior 200-Are Light Ma- 
chine. Ill. (E E N Y-May 30.) 700 w. 

22359. Unipolar Dynamos for Electric Light 
and Power. Ill F. B. Crocker and C. H. 
Parmly (E E N Y-May 30.) 4500 w. 

*22366. Shall Two Electric Wires Be run in 
a Single Conduit ?—Report of George P. Low 
(C A-May.) 1800 w. 

22461. How to Make Small Electric Light 
Plants Pay. I. C, Copley, with Discussion (A 
G L J-June 4.) 3000 w. 

22475. Electric Light and Power Station, 
Boston and Maine Railroad. Ill. (E R-June 
2.) 2500 w. 

22551. The Hundred-Light Arc Dynamo in 
Central Stations. Ill. E. P. Warner and H. H. 
Wait) E E-June.) 1800 w. 


We supply copies of these articies, See introductory 
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22552. Concerning Overhead Wires, and the 
Question of Putting Them Under Ground. 
<. H. Morse (G R-June.) 3500 w. 


Serials, 
22131. The Incandescence Lamp. A. Bain- 
ville (E R L-Began May 11—2 parts to cate— 
30 cts. each). 


ELECTRIC MISCELLANY, 


*21906. The Phenomena of Alternating 
Magnetic Fields. Elihu ‘Thomson (E Mag- 
July.) 3000 w. 

21933. Apparatus for Neutralizing the Effects 
of Self-Induction in Alternating Current Cir- 
cuits. Ill. (W E-May 12.) 700 w. 

219532. The Use of Alternating Currents of 
Electricity. E. P. Lewis (1 Age-May.) 1goo w. 

*21963. Measuring Coefficients of Induc- 
tion. Ill, Alexander Russell (El-May 4.) 
1000 w. 

*21992. Electric Engineering in the Law 
Courts. Editorial (E-May 4.) 1100 w. 

*22000. The Cost of Electrical Energy. Ed- 
itorial (Eng L-May 4.) 2200 w. 

*22018, The Transformation of Direct into 
Alternating Currents and Vice Versa. Ill. (E 
E L-May 4.) 1600 w. 

#22030. Discussion of paper by I. H. Farn- 
ham on ‘* The Destructive Effects of Electrical 
Currents on Subterranean Metal Pipes” (T A I 
E E-May.) 14500 w. 

¢22031. Discriminating Lightning Arresters, 
and Recent Progress in Means for Protection 
Against Lightning. Ill. Alexander Jay Wurts 
AT E E-May.) 8000 w. 

22094. New Ferm of Carey-Foster Appa- 
ratus. W.M. Stine. Ill. (E E-May) 1700 w. 

*22133. The Electrical Sub Stations of the 
Paris Compressed Air Company. Ill. J. Laf- 
fargue (E R L-May 11.) 1000 w. 

*22134. Alternating Currentsand Hysteresis. 
Arthur Whitwell (E R L-May 11.) 1000 w. 

*22135. Cost of Electrical Energy. W. H. 
Booth (E R L-May 11.) 1000 w. 

22169. Review of the Progress of the Amer- 
ican Institute of Electrical Engineers. Inau- 
gural Address of Edwin J. Houston (E R N Y- 
May 23.) 1600 w. 

22170. Relative Advantages of Toothed and 
Smooth Core Armatures. Alton D. Adams 
{E R N Y-May 23.) 1500 w. 

22171. Test of a Closed Coil Arc Dynamo. 
(Abstract.) Robert B. Owens (E RN Y-May 
23.) 1500 w. 

*22179. The Electromagnetic Theory of 
Light. John Trowbridge (Ch-June.) 2500 w. 

22226. Picolet’s Wimshurst Induction Ma- 
chine without Sectors. Ill. (Sc A-May 26.) 
1000 w. 

22358. On the Conditions of Economy in 
Long Distance Transmission of Power by Elec- 
tricity. Articles by W. A. Anthony, W. L. Kk. 
Emmet, Edwin J. Houston and A. E. Ken- 
nelly, F. B. Crocker and C. F. Rittenhouse 
{E E N Y-May 30.) 4000 w. 


22360. Electric Heating from the Engineer- 
ing Point of View. W. S. Hadaway, Jr. (E E 
N Y-May 30.) 3000 m. 

22362. The Harmonics of Alternating Cur- 
rents. Ill. Edwin J. Houstonand A, E. Ken- 
nelly W-June 2.) 1500 w. 

422383. Edison's Invention of the Kineto- 
Phonograph. Ill. Antonia and W. kK. L. 
Dickson (C M-—June.) 3000 w. 

$22387. The Nationalization of Electricity. 
Solomon Schindler (A-June.) 2400 w. 

22394. Standardizing Electrical Measuring 
Instruments. (Abstract.) Elmer G. Willyoung 
(E N Y-May 30.) 2200 w. 

*20451. The Manufacture of Dynamos and 
Cables — Woolwich Factory (C G-May 25.) 
1500 w. 

*22476. On the Measurement of the Resist- 
ance of Electrolytes. F. J. A. McKittrick (E E 
L-May 25.) 3000 w. 

*22477.—Electricity and Some of its Uses. III. 
Frederick Bramwell (E E L-May 25.) 6000 w. 

$22479. On the Damping of Bell-Magnets 
and Ring-Magnets by Surrounding Copper. 
Ill. Arthur Kendrick (A J S-June.) 2000 w. 

*22484. The Position of the Consumer of 
Electricity (E R L-May 25.) 1500 w. 

*22486. On the Force an Electro-Magnet Ex- 
erts on Its Armature. John Hopkinson (EI- 
May 25.) 500 w. 

*22489. On the Magnetic Deflection of 
Cathode Rays. Ill. P. Lenard (El-May 25.) 
3200 w. 

22518. Alternating Currents and Fuses. 
Dugald C. Tackson and R, J. Ochsner (E R N Y- 
June 6.) 2500 w. 

*22530. Electric Traction on Common Roads 
(I & I-May 25.) goo w. 

22550. Electrolytic Methods. A. J. Rogers 
(E E-June.) 6000 w. 

22567. Magnetic Friction and Hysteresis. 
Charles Proteus Steinmetz (E W-June gy.) 
700 w. 

22569. A Formula for the Area of the Hys- 
teresis Curve. Reginald A. Fessenden (E W- 
June 9.) goo w. 

22594. The Electrolysis of Pipes. Editorial 
(E N-June 7.) 900 w. 

22626. An Optical Phase Indicator and Syn- 
chronizer. Ill. George S. Moler and Frederic 
Bedell (E A-June g.) 1500 w. 

22628. Electric Scenic Theatres in the Ma- 
sonic Temple, Chicago. Ill. (W E-June 9.) 
1600 w. 

22631. The National School of Electricity. 
Ill. (E I-June.) 1600 w. 


Serials. 


21266. Magnetic Qualities of Iron. Ill. J. A 
Ewing and Helen G. Klaassen (El-Began April 
6—5 parts to date—30 cts. each). 

21396. Coming Developments in Electricity. 
George D. Shepardson (E A-Began April 21— 
2 parts to date—15 cts. each). 


We supply copies of these articles, See introductory. 
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21744. Electrical Oscillations. Newton Har 
rison (E A-Began May 5—3 parts to date—15 
cts. each). 

21777. Cost of Electrical Energy. R. E. 
Crompton (El-Began April 27—3 parts to date— 
30 cts. each). 

21993. Chloride of Lead Battery. E. Andre- 
oli (E R L-Began May 4—2 parts to date—3o0 
cts. each). 

22059. Practical Notes on Dynamo-Calcula- 
tion. Alfred E, Wiener (E W-Began May I9 
—4 parts to date—15 cts. each), 

22361. Switzerland as the Present Electrical 
Center of Europe. Til. Frederick Bathurst 
(E W-Began-June 2--2 parts to date--15 cts. 
each) 

22490. A Method for the Treatment of Ro- 
tating or Alternating Vectors With an Applica- 
tion to Alternate Current Motors. Ill. Gali- 
leo Ferraris (KH l-Began May 25--i part to date 
cts). 


ELECTRIC POWER, 


22042. Electrical Transmission of Power in 
Italy. Ill. (E E N Y-May 16.) 600 w. 

22043. Polyphase Motors, Charles P. Stein- 
metz(E EN Y-May 15.) 1500 w, 

22044. The Arnold System of Electric Power 
Station Construction (E K N Y-May 16.) 
2000 w. 

#22183. Power Losses in the Transmission 
Machinery of Central Stations, II]. William 5, 
Aldrich (A 5 M E-June.) 1800 w. 

*22209. Electricity in Saw-Mills and Work- 
shops (M W-May 13.) 3000 w, 

22211. Electricity at Cramp’s Ship Yard. Ill, 
(E W-May 26.) 2000 w 

Electricity as a Motive Power in the 
Iron and Steel Industries. D. Selby-Bigge(C G- 
May 15.) 5000 w. 

*22329. The Behavior of Single-Phase Syn- 
chronous Motors. Harris J. Ryan (S J E-May.) 
1200 w. 

*22457. Ona Synchronous Alternate-Current 
Electric Motor, Galileo Ferraris (El-May 25.) 


F The Bazacle Electric Power Station 
‘oulouse. Ili, (I. & I-May 158.) 1600 w. 

22556. The Excelsior Electric Company's 
Self-Starting Synchronous Alternating Motor. 
Ill. (E E N Y-June 6.) 600 w. 

22557. Cost of Transmitting Niagara Water 
Power. I. H. Ward Leonard, II. J. b. Cahoon, 
III. Edwin J Houston and A, E, Kennelly 
(E E N Y-June 6.) 2000 w. 

22573. On the Design of Electro-Magnets 
for specific Duty. P. Matthews (E W-June g.) 
1000 W 

22574. Electrical Shop Equipment. III. 
Howard L, Ingersoll (E W-June 9.) 1200. 


Serials, 


21698. The Practical Importance of Reso- 
nance in the Transmission of Electrical Power. 
F, W. Dunbar (E W-Began May 5—5 parts to 
date—15 cts. each). 


21776. Prof. A. B. W. Kennedy’s Address 
to the Institution of Mechanical Engineers (El- 
Began April 27—Ended May 1I1—3 parts—30 
cts. each). 

22570. On the Measurement of the Power of 
Polyphased Currents. Alexander D, Lunt 
(E W-Began June g—1 part to date—1§ cts). 


GAS ENGINEERING. 


21967. Cox's Gas Flow Computer, IIl. (A G 

J-May 14) 750 w. 

*21973. The Governor House at the Staple- 
ton Gasworks, Bristol. D. Irving (@ W-May 5.) 
1000 

#22001. Gas and Electric Light. Editorial 
(Eng L-May 4.) 1200 w. 

#22072. A Fault in Gas Stoves. Leicester 
Allen (ID E-May.) 700 w. 

#22089. The Sanitary Equality of Gas and 
Electric Lighting (] G L-May 8.) 20co w. 

*22091. Gas Undertakings in Relation to the 
Use of Gas Engines. H. Lees (J G L-May 8.) 
2800 w. 

#2213q = [naugural Address of Alfred Colson 
(G W-May 12.) 6000 w. 

*22140. The Relations of Capital and Labor 
in Gasworks. George Livesey (GQ W-May 12.) 
3500 w. 

Inaugural Address of E. H. Jenkins 

-May 21.) 4200 w. 

. The Lancet Commission Report 
on (as-Fires. Charles W. Folkard (J G L-May 
15.) 2800 w. 

Discussion of H. Lees’ paper— 
Gas Undertakings in Relation to the Use of 
Gas Engines” (J G L-May 15.) 35:0 w. 

*20270 «Gaseous Fuel with Special Refer- 
ence to the Theory of Its Production. A. Hum- 
boldt Sexton (I C T-May 18.) 3000 w. 

*22274. A Comparison—Stoking Machinery 
or Inclined Retorts. Frank Livesey (G E M- 
May 10.) 1300 w. 

*22275. Motors for Lighting, or Generator 
Gas v. Engines with Saturated or Superheated 
Steam. Bryan Donkin (G E M-May 10.) 
2300 

*22076, Foulis-Arrol Stoking Machinery at 
East Greenwich. Joseph Tysoe (G E M-May 
10.) 1600 w. 

22306. Report of the Committee on Elec- 
trolysis, with Discussion. George T. Thomp- 
son, Chairman (A G L J-May 28.) I1co w. 

22307. Three years in aCountry Gas Works. 
S. M. Highlands, with Discussion (A G L J- 
May 28.) 3800 w. 

*22423. The Separation of Water from Tar. 
Theodor Petersen (J G L-May 22.) 2000 w. 

*22448. Coal Gas and Its Consumption (E- 
May 25.) 1600 w. 

*20154. Enrichment of Coal Gas. J. Fer- 
gusson Bell (G W-May 26.) 4200 w. 

22462. Some of the Advantages of Oil Gas 
Plants for Small Towns, J. W. Stratton, with 
Discussion (A G L J-June 4.) 2400 w. 
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22463. The Influence of ‘emperature on 
Purification. James Ferrier, with Discussion 
(A G L J-June 4.) 3500 w. 

22464. The Best Method of Introducing Gas 
Stoves. H. Wilkiemeyer, with Discussion (A 
G L. J-June 4.) 7000 w. 

22405. 
McDonald, 
4500 w. 

22466. Street Main Pressure. Irvin Butter- 
worth, with Discussion (P A-June ft.) 4800 w. 


William 
A-June 1.) 


History of the Gas Meter. 
with Discussion (V 


#22564. A Case for Low Grade Gas (J G L- 
May 2g.) 1800 w. 
Serials. 
The Gas Engine (M W-Began 
—Q parts to date—3o cts. each). 
20417. (Gas Stoves and Ventilation. Edward 
J. Smith (Pl D-Began March—3 parts to date— 
30 cts. each), 


June 


21052. The Development of the Gasholder. 
A. M'T Clelland (J G L-Began March 27—3 
parts to date-—30 cts. each). 

21700. Our Gas Burners, Gas Pressure Reg- 
ularors and Governor Burners, Gas Globes and 
Globe Holders, and Gas Fixtures. William 
Paul Gerhard (J F [-Began May—2 parts to 
date-—45 cts. each). 

21887. Testing Gas Engines. J. A. (M W- 
Began May 4—Ended May 11—2 parts—30 cts. 
each). 


HYDRAULICS. 


21924. Notes on the Great Kanawha Im- 
provement and the Chanoine Wicket Dams, Ad- 
dison M, Scott (E N-May 10.) 700 w. 

21925. A Simple Hydraulic Formula for 
Water Power Computation. Wiliam Cox (I N- 
May 10.) 300 w. 

422038. Nile Reservoirs and 
min Baker (N C-May.) 4500 w. 

22076. A Water-Power Pumping 
Irrigation—Prosser Fal]s, Washington. 
N-May 17.) 800 w. 


Benja- 


lant for 
Ill. (E 


*22144. Municipal and Village Water Supply 
and Sanitation in the Northwest Provinces and 
Oudh. Auckland Colvin, with Discussion (J 5 
A-May IT.) 14500 w. 

22220. Estimate of the Distance 
Niagara Water-Power Can 
Transmitted by Electricity. 
(E E N Y-May 23.) 1300 w. 

22240. The Niagara Falls Power Plant. II]. 
(E N-May 24.) 4000 w. 

22302.—75 cts. Filter at the \Wannacomet 
Water Works, Nantucket, Mass. Il]. William 
T. Codd (J N E W-June.) 1500 w. 

22303.—75 cts. The Fairhaven, Mass., Wa- 
ter Works. Ill. Joseph K. Nye, with Discus- 
sion (J N E W-June.) 3000 w. 

22305.—75 cts. Some Measurements of the 
Flow of Water in a 36" and 30’ Compound Pipe. 
Ill. L. M. Hastings, with Discussion (J N E 
W-June.) 2000 w. 

22332. Engineering Notes one Irrigation 
Canals. W. Newbrough (S M Q-April.) 9500 w. 


to Which 
Be Economically 
Charles E. Emery 


We supbly copies of these articles. 
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22392. 
goo w. 

22407. The Present and Proposed Source of 
Water Supply of Saginaw, Mich. W. R. Coats 
(E N-May 31.) SOO 

22411. Pumping Water for Irrigation in Ari- 
zona N-May 31.) 1700 w. 

*22449. The Richmond Lock and 
May 25.) 1400 w. 


Reclaiming a Swamp (M R-June 1.) 


Weir (E- 


$22559. 


225 


Irrigation by Pumping. Ill. Alfred 
Chatterton (I E-May 5.) goo w. 
Lake McMillan 


Ill. (E R-June 9.) 600 w. 


22633. Dam, Pecos River 
Serials. 


Leicester Allen 
parts to date—I5 cts. 


16028. About Siphons. fl. 
(A M-Began Sept. 21—5 
each). 

18676. The Pumping Engine; Its Many 
Points, Faults and VPeculiarities. Ernest W. 
Naylor (F W-Began Jan. 6—15 parts to date— 
I5 cts. each) 

rSor. Discharge of Sluices and Weirs under 
Varying Heads. (G. C. Maconchy (I E-Began 
Dec. 9, 1893—14 parts to date—45 cts each). 

20406. Detailsof Modern Water-Works Con- 
struction. Ill. Wolcott C. Foster M Q- 
Began Jan.—2 parts to date—45 cts. each). 

21015. Stand-Pipe Accidents and Failures. 
Ill. William D. Pence (E N-Began April 5—8 
parts to date—15 cts. each). 

21021, The Missouri River. O. B. Gunn (R 
G-Began April 6—Ended May 25—3 parts—I5 
cts. each). 

21433. Glasgow Water Works. Ill. (E-Be- 
gan April 13—4 parts to date—3jo cts. each). 

21551. Application of Hydraulic Machinery 
to the Manchester Trade. Ill. Gilbert Lewis 
(M W-Began April 20-Ended May 18—3 parts 
—30 cts. each), 

22418. Emery’s Hydraulic Testing Machines. 
Ill. (E W-Began May 21—1 part to date—3o 
cts). 


INDUSTRIAL CHEMISTRY. 


Schemes for ()ualitative Analysis. 
J. S.C. Wells and A. R. Cushman (S M Q- 
April.) 3000 w. 

22540. A Convenient Still for the Labora- 
tory. Charles E, Wait (Tr A M_ E-June.) 
500 w. 


22335. 
C 


22542. The Refining of Gold Sulphides 
Produced by the Precipitation of Gold from 
Chlorine, or Bromine Solution with Sulphurous 
Acid and Hydrogen Sulphide. Ill. Werner 
Langguth (Tr A M E-June.) 1700 w. 


Serials. 

153176. The Chemical and Physical Exam- 
ination of Portland Cement. Thomas B. Still- 
man (J A C S-Began April, 1893—3 parts to date 
—45 cts. each). 

19433. Contributions to the Chemistry of 
India-Rubber. P. Carter Bell (I R W-Began 
Jan. 15—4 parts to date--45 cts. each). 


See introductory 


y 


we 
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INDUSTRIAL SOCIOLOGY 

*21908. The Danger Lurking Behind Strikes. 
William Nelson Black (E Mag-July.) 3000 w. 

#22033. Woman and Labor. Karl Pearson 
(F R-May.) Sooo w. 

22116, Enemies to Labor, A. B. Salom 
(1 | G-May.) 1200 w. 

22124. Trades Unionism. Hugh Glen 
{Eng L-May 11.) 2000 w. 

22138. Profit Sharing. C. 5S. Prizer (A Ar- 
May 19.) 3700 w. 

22158. Strike at the Pullman Car Works, 
with Editorial (IR A-May 15.) 2500 w. 

*20178. Distribution of Wealth inthe United 
States. William A. Scott (Ch-June.) 4000 w, 

*20180, Coxey’s Commonweal Army. Shir- 
ley Plumer Austin (Ch-June.) 3000 w. 

*22249. Employers and Emploved. Editorial 
(E-May 18.) 1700 w. 

*22257. Who Will Pay the Bills of Social- 
ism? E. L. Godkin (F-June.) 5200 w, 

*22259. How Baltimore Banished Tramps 
and Helped the Idle. E. R. L. Gould (F- 
June.) 3500 w. 

422318. Protection and the Proletariat. J. 
Sterling Morton (N A R-June.) 2500 w. 

t22319. The Menace of ‘‘ Coxeyism’’—I. 
Significance and Aims of the Movement. O. O. 
Howard. II. Character and Methods of the 
Men. Thomas Byrnes. III. The Danger to 
the Public Health. Alvah H. Doty (N A R- 
June.) 7200 w. 

*22320. Economic Coéperation. Stoughton 
Cooley (A J P-June.) 5000 w. 

*22321. Australia and the American Conti- 
nent. T. Castelle Hopkins (A J P-June.) 6000 w. 

*22322. The Money Question and the Un- 
employed. George G. Merrick (A J P-June.) 
3200 w. 

*22323. How to Abolish Poverty. Ellen 
Battelle Dietrick (A J P-June.) 3000 w. 

*22324. What Ails Inter-American Com- 
merce? Kurt von Staufen (A J P-June.) 
2500 w. 

*90325. An Artificial Panic in Retrospect. 
William Knapp (A J P-June.) 4300 w. 

22380. The Labor Situation. Editorial 

<R R-May 26.) 1000 w. 
#22388. Child Slavery in America.a—A Sym- 
posium. I. The Child, the Factory and the 
State. Alzina P. Stevens, II. Child Labor an 
Obstacle to Industrial Progress. Alice L. 
Woodbridge. II1. Important Data Compiled 
and Condensed from Original Sources. Thomas 
E, Will (A-June.) 12000 w. 

22455. The Coal Strikes (M G-June 2.) 
600 w. 

*20457. A Living Wage. Ewing Matheson 
{I & S-May 26.) 3500 w. 

22494. Riot Rising Rampant (B D-June 2.) 
950 w. 

22563. An Extraordinary Combination—In- 
fluences Tending to Unsettle Business (Ir Age- 
June 7.) 1300 w. 


We supply copies of these 


22576. The Coal Strike and Its Lessons (Sc 
A-June g.) w. 


LANDSCAPE ENGINEERING. 


22039. The Charles River at Boston (G & F- 
May 16.) 2000 w. 
22520. Playgrounds and Parks (G & F-June 
6.) 1200 w. 


MARINE ENGINEERING. 


*e1gco. Saving a Wrecked Vessel. Ill. Gus- 
tave Kobbe Mag-July.) 3000 w. 

*21907. Early Steamboats on the Great 
Lakes. J. F. Holloway E Mag-July.) 3000 w. 

*21990. ‘The Lengthening of the South Afri- 
can Liner Moor (E-May 4.) 1100 w. 

22155. Breakdownsat Sea—Review of book 
by A. Ritchie Leask (Tr-May 11.) 150¢0 w. 

2210. Naphtha Launches for Pleasure or 
t. Ill, (Sea-May 24.) 2700 w. 

*22072. The Arctic Expeditions of 1894. 
Hugh Robert Mill (N-May 17.) 2500 w. 

*22292, The Suez Canal Shipping (Tr-May 
13.) 800 w. 

22349.—$1.25. The Accident to the City of 
Paris. Ill. Otto H. Mueller (J A N E-May.) 
17500 w. 
351.—$1.25. Circulation in the ** Thorny- 
croft’? Water-Tube Boiler. Ill. J. I. Thorny- 
croft (J A N E-May.) 2600 w, 

22352.—$1.25. Water-Tube Boilers, Ill. J. 
T. Milton (J A N E-May.) 5600 w. 

22353.—31.25. On the Comparative Merits 
of Cylindrical and Water-Tube Boilers for Ocean 
Steamships. James Howden, with Discussion 
(] A N E-May.) 15500 w. 

22402. Free Ships or a_ Discriminating 
Tariff. W. 1. Babcock (Sea-May 31.) 2800 w. 

22403. The Ethics and Economics of Trans- 
portation. William W. Bates (Sea-May 31.) 
1000 w. 

*22499. The Opening of the Ship Canal 
(Tr-May 25.) 3200 w. 

*22500. The Destruction of Derelicts (Tr- 
May 25.) 1000 w. 

22578. The Rudolf Muller Boiler Furnace 
on the Steamship Grimm. Ill. (Se A-June 9g.) 
500 w. 

*22598. Recent Types of Ferry Steamers. 
(Abstract.) Andrew Brown (M W-June 1.) 
1500 w. 

Serials 


16636. Marine Engine Design (M W—Be- 
gan Oct. 6—g parts to date—30 cts. each). 

21879. Water Tube Boilers—Reply to Criti- 
cism. W. A. Carlile (Am S-Began May 1o— 
Ended May 31—4 parts—15 cts. each). 

21969. ‘The Shark and the Sailor. A. L. V. 
E. (1 E-Began April 14—3 parts to date—45 
cts. each), 

22599. Forced and Induced Draught as Ap- 
plied to Marine Boilers. R. C. Dowie (M W- 
Began June I—1 part to date—30 cts). 


articles, See introductory. 


: 


13594. 


MECHANICAL ENGINEERING 
22021. The ‘Tool Room. B. F. Spalding 
(A S-May 12.) 2000 w. 

22069. Some Old Practice in Engine Build- 
ing. W. H. Booth (A M-May 17.) 2400 w. 

*22r15. 
mercial and 
12.) 3300 w. 

*22142. 
300 Ww. 


The Relation of Machinery to Com- 
Industrial Depression (Inv-May 
Glaziers’ Diamonds (I C B-May 11.) 


Elevator 
Editorial (KF R-May 19 ) gco w. 


22150. Economy of Operation of 
Installations. 
22174. 
Trade. F. 


The Specialization of the Machinist 
J. Masten (S M-—May 15.) 1000 w. 


#22197. ‘The Relation of the Drawing 
Oftice to the Shop in Manufacturing. A. W. 
Robinson (A 5 M E-June.) 3600 w. 

#22200. A New Mechanical Fluid. Ill. 


Charles Wallace Hunt (A 5 M E-June.) 1500 w, 

422202. A Note on Compressed Air. Frank 
Richards (A 5S M E-June.) 4000 w. 

22203. Steel for Safes. W. F. Durfee (.\ M 
-May 24) 1000 w. 

22205. Comparison of Various Rules for 
Area of Lever Safety Valves. William Kent 
(A M-May 24.) 1500 w. 

*22277. ‘The Phonograph at Work (I C B- 
May 18.) 1400 w. 

22287. The American Watch. 
April.) 1200 w. 

422341. Cost of Machine Tools per Pound. 
W. Ui. VanDervoort (Tech-1893-94.) 1200 w. 

22348—$1.25. On the Inertia Stresses of a 
Slide Valve. Ill. John H. Macalpine (J A N E 
—-May.) 4500 w. 

22367. Throttling vs. Automatic Cut-ofi— 
Balancing Pulleys and Fly-Wheels. W. H. 
Booth (A M-May 31.) 1200 w. 

22370. Russian Factory Hands.—}rom the 
Evening Post (A M-May 31.) 2100 w. 

22458. Cross Belts and Belting Tests. 
James Abernathey (Pr—-June.) 1300 w. 

22459. Hot Journals, C. R. Tompkins (Pr- 
June.) 1400 w. 

*22470. Design and Repairs (Eng L-May 
25.) 1600 w. 

*22502, Hemp Ropes v. Leather Belts for 
Hot Climates (P Eng-May 25.) 1500 w. 

22579. Cauderay’s Electric Clock. III. 
A S-June g.) 1000 w. 


Il. (M & B- 


R. 


(Se 


22597. Notes on Wire Rope Tramways, A. 
C, Savage (E N-June 7.) 1000 w. 
Serials, 
17900. Machine Shop Milling Practice. 


Horace L. Arnold (A M—Began Dec. 7—9 
parts to date-- 15 cts. each). 

18044. Motive Power and Gearing. Ill. E. 
Tremiett Carter (El-Began Dec. I—r5 parts to 
date—30 cts. each). 

19638. Blowing Engines and Machinery. 
Ill. Albrecht von Lhering (E M-Began Feb— 
4 parts to date—3o cts. each). 


We supply copies of these 
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19802. Mechanical Refrigeration. Ill. R. 
C. Carpenter (S J E-Began Feb—¥4 parts to 
date—30 cts. each). 

20900. Mechanical Drawing — Elementary 
Hints for Shopmen. Ill. (f—Began April 1—4 
parts to date—15 cts. each). 

21762. Emery and Other Abrasives. T. 
Dunkin Paret (J F t-Began May—Ended June 
—2 parts—4 5 cts. each). 

21818. Systems of Piece Work (I I-Be- 
gan May—2 parts to date—30 cts. each). 

21819. Onthe Transmission of Power. A. 
I, Chodzko (I S F-Began May—2 parts to date 
—30 cts. each). 

22206. An Improvement in Cable-driving 
Machinery. Ill. M. W. Sewall (A M-Began 
May 24—2 parts to date—15 cts. each.) 

22414. Oil and Petroleum Engines. H. M. 
Waynforth(M W-Began May 25—2 parts to date 
—30 cts. each). 

22525. ‘The Manufacture of Fire and Thief 
Proof Safes (1 & I-Began May 18—1 part to 
date—30 cts.). 


METALLURGY. 
21919. The Cornish Tin Streams (MS P- 
May 5.) w. 
21959. The Brown Horse-Shoe Furnace. 
Ill, M J-May 12.) 1000 w. 


*21972. The Walrand-Legénisel Process as 
Applied to Steel Castings. George J. Snelus, 
with Discussion (I C T-May 4.) 5500 w. 

*21973. Methods of Preparing Polished Sur- 
faces of Iron and Steel for Microscopic Exami- 


nation. J. E. Stead (I C T—May 4 ) 5800 w. 
*21974. Scandinavia as a Source of Iron Ore 
Supply. Jeremiah Head, with Discussion (I C 


T-—May 4.) Loooo w, 

*21975. The Analysis of Steel. (Abstract.) 
H. K. Bamber (I C T-May 4.) 1300 w. 

21979. The Erratic Square Test Bar. Thomas 
D. West, with Discussion (I T R-May 10.) 
5500 w. 

*21980. The Forest of Dean as a Producing 
Field for Bessemer Ores. Walter J. May (15S 
C-May 4.) [100 w. 

*21988. Nickel: Its History, 
Distribution. A. G. Charleton, 
sion (J S A-May 4.) 13000 w. 

422035. ‘The Appreciation of Gold. 
Barclay (I R-May.) 1300 w. 

22040. A Method of Ascertaining the Value 
of Iron Ore, Limestone and Coke in Blast Fur- 
nace Use. R. E. Chambers (Ir Age-May 17.) 
1500 w. 

22041. Coking in Retort Ovens and the Re- 
covery of By-Products (Ir Age—-May 17.) 2500 w. 

*22054. The Dry Concentration of Ores.— 
Stuckey and May's Patent (A M S-April rq.) 
1500 w. 

22081. The Economic Advantages of Smelt- 
ing Pyrites by Utilizing their Fuel Qualities (M 
S P-May 12.) 1800 w. 

22096. Cleaning Castings. A. C. Mott (Met 
W-May Ig.) 2000 w. 


and 
Discus- 


Uses, 
with 


Robert 


articles, See introductory 


| 

‘ 

i” 

| 


*22108, and Form of Blast Fur- 
William Ilawdon, with Dis- 
W. 


Capacity 
(Abstract ) 
-May Ut.) 
22109 ~=Kemarks on papers of J. O. Arnold, 
R.A. Hadheld, and KF. Osmond on ** Intlu- 
ence of Elements on lron”’ (E-May 11.) 4000 w. 
227119. 
dale (F 


naces. 
cussion 


Foundry Management. Dwight Trues- 
[D-May 10 ) 3300 w. 
22120. The Danger of Using the Hand 
Hammer in the Testing of Cast Iron Pipes. 5. 
Groves (F D-May 10.) 400 w. 


*o010s. The Results of Heat Treatment on 
Manganese Steel and Their Bearing upon Car- 
bon Steel. RK, A. Hadtield (I & S-May 12.) 
S000 w, 

*22166. The Physical Influence of Flements 
on tron. (Abstract.) J. O. Arnold (I C T- 


May II.) w, 


22177. The MacArthur-Forrest Process (M 


I T-May 17.) 3500 w. 


#22184. Rustless Coatings for Iron and 
Steel.— Vinning and Enameling Metals, Lacquer- 
ing, and Other Preservative Methods. Il. 


M. P. Wood (A 5 M E-June.) 13800 w. 


22223. The Influence of Varying Tempera- 
ture on Metals. Lil M. Rudelotf (Ir Age-May 
24.) 1500 Ww, 

22224. he Morgan Continuous Billet Mill. 
(lr Ayge-May 24) 1700 w. 


22244. Loss of Gold in Milling Ore. G. F. 
Deetken (MS P-May 19.) goo w. 


#22260, 


222 Kelations between the Chemical 
and Ultimate Strengti of Steel. 


William R. Webster (I C [May 


Constitution 
(Abstract. ) 
18.) 1200 w. 


#22278, 


Carriage Iron-Work. Kk. 


3urgess 
(I C B-May 18.) 1800 w. 


*222y1. Practical Hints on the Working of 
Wrought-[ron. Henry Longden (A L-May 18.) 
4200 Ww. 

*22312. The Sampling of Ores and Tailings 
(Min W-May Ig.) 1650 w, 


22375. Progress in Iron-Making in the 
abs. South. John Birkinbine (Ir Age-May 31.) 
4800 w. 


*22404, Structural Changes in Wrought Iron. 
Howard Stiliman (N C B-June.) 1800 w. 
¥2245 3. 


sumption 


English and American Iron Con- 
(I C T-May 25.) goo w. 

he Art of the Blacksmith (I C B- 
1000 W. 
: Estimation of Nickel in Nickel Steel 
-May 13.) 1500 w. 

+22532. Benjamin Huntsman, of Sheffield, 
the Inventor of Crucible Steel. I] R. A. 
Hadfield (Tr A M E-June.) 3500 w. 
4 Gold-Milling at the North Star 
Mine, Grass Valley, Nevada County, Cal. Ill. 
Emile Rector Abradie (Tr A M E-June.) 2000 w. 
The of Steel. 


"22407. 


May 


Heat-Treatment 


The Allotropism, of Gold. 
Louis (Tr A M E-June.) 1600 w. 

2256t. The Amalgamated Scale for Iron and 
Steel Workers (Ir Age-June 7.) 1200 w. 


Henry 


We supply copies of these 
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22506, Foundrv Use of Physical and Chemi- 
cal Tests. W. J. Keep (A M-June 7.) 1300 w 
22614. ‘The Cyanide Process. Walter H. 


Virgoe (E M J-June g.) 2200 w, 
Serials 

19145. Cupola Management. Edward Kirk. 
(Met W-Began Jan, 27—Ended May 19—12 
parts—15 cts. each). 

20737. British Ore Producing Districts to 
Compete with Spanish Minerals. Walter J. May 
(Inv-Began March 10—3 parts to date-—30 cts. 
each). 

William 
parts to 


21201. |.acquer and Bronze Work. 
Norman Brown (Pl D-Began April—2 
date—30 cts each). 

21330. Steel and Its Manufacture. Henry 

Webb (I S C-Began April 6—2 parts to date— 
30 cts. each). 
Method of Capillary Electrolytic 
Sluice in the Extraction of Gold. J. H. Jory 
(MS P-Began April 21—2 parts to date—15 
cts. each). 


21558. 


James F, 


parts to date—15 


21715. Practical Blacksmithing. 
Hobart (T-Began May 
cts. each), 

lil. J. Horner (P 


21514. 
—2 parts to date—30 cts. 


Began 


Plate Moulding. 
April 27 
eacn), 

Variations in the Milling of Gold 
Valley, California, ll T. A. 
Rickard (E M J-Began May 19—3 parts to date 
—15 cts. each). 


MILITARY ENGINEERING. 


22104. 
Ores—Grass 


21942. The Use of Water-Tube Boilers in 
the Navy. Walter M. MacFarland (Eng-May 
12.) 3500 W. 


21953. Effect of Small Bore Bullets —The 
Wounds of the Mannlicher Magazine Rifle. A. 
M. Fernandez de Ybarra (A & N J-May 12.) 
2800 w. 

21994. Whalebacks Untitted for War Vessels 
(M K C-May 10.) 800 w. 

22014.—S81. Coast Artillery Fire Instruction 
(] US A-April.) §g000 w. 

22015.—81. Coast Artillery Practice. J. 
Richardson (J U S A-April.) g500 w. 

22016.—81. The Attack of a Coast Fortress, 
I. F. B. Eimslie. II. R. F. Johnson (J USA 
-April.) 23500 w. 

22065. The Newest Schichan Torpedo Boats 
—Built for the Brazilian Government. Ill. (Se 
A 5-May Ig.) 500 w. 

*22114. ‘he Latest Concerning Dowe’s Bul- 
let-proof Coat (Inv-May 12.) 700 w. 

*22123. Captain Jaques on American Armor. 
Editorial (Eng L-May 11.) 1300 w. 


Bb. 


22225. The 150-Ton Portable Gun Scales of 
the Watervliet Arsenal. Ill. (Sc A-May 26.) 
goo Ww. 

*22229, Maximilian and Mexico. III, John 


Heard, Jr. (Sc M—June.) 14000 w. 
*22030. The Future of the Wounded in 
Archibald Forbes (Sc M-June.) 7200 w. 


War. 


articles. See introductory. 


3 
ge 
| 


1594. 

*22247. The Crampton-Smith Position Find- 
er. Ill. May 18.) 1500 w, 

*22251, The French Ironclad ‘* Jauregui- 


berry.” Ill. 
22261. Test of the Indiana's” Side Armor. 
Ill, (E M J-May 26.) soo w. 
22267. The Naval 
(Eng-\May 26 ) 2000 w. 


18 ) 1600 w. 


Armor Plate Scandal 


*22299, The Explosion at Waltham Abbey. 


Editorial (Eng L-May 18.) 1600 w. 


22346.—$1.25. Contract Trial of the 


“Olympia.” Ill Rk. E, Carney (J A N E- 
May.) 4800 w. 
22347.—N1.25. The Propulsive Power of 


Screw- ships, 
May.) 3000 w, 


James N. Warrington (J A N E- 


22372. Notes on the History of the Breech- 
Loading Gun. Ill. (sc A-June 2.) 1800 w. 

22373. The Air Ship Division of the German 
Army. Ill. (Sc A 2.) 700 w. 

22381. The Home of Joan of Arc. Ill. W. 
D. McCrackan (Cos-June.) 1800 w. 

422385. Military Drill in the Schools, Ben- 


jamin I’. Trueblood (C M-June.) 1000 w. 
22390. Marveyized Armor (A & N J-June 2.) 
1000 w. 


*22472. The Failure of Thick Harveyed 
Nickel Plates. Editorial (Eng L-May 25,) 
1000 w. 

22519. <A Great Mare’s Nest Exposed—The 
Carnegie Plates. (From the Philadelphia 


Record) (B I $-June 6.) 700 w. 


Armor Protection for Heavy Guns 
Ill. William C, Foley (J F I- 


22549. 
in Battleships. 
June.) 2700 w. 

22562. Auxiliary Coast Defense (Ir Age- 
June 7.) 450 w. 


Serials. 
21989. Krupp Ordnance. Ill. (E-Began 
May 4—3 parts to date—30 cts, each). 

21991. The New Spanish Belted Cruisers. 
Ill. (E-Began May 4—2 parts to date—3o cts. 
each). 

22523. 


Recent First-Class Battleships. 


The Qualities and Performances of 
W. H. White 


& I-Began May 18—2 parts to date—3o 
cts. each), 
MINING, 
*21899. (Quarrying Methods of the Ancients. 
Ill, W. F. Durfee (E Mag-July.) 3000 w. 


21934. Coal Fields of Roaring Creek.— 
Along the West Virginia Central and Pittsburg. 
Thomas Bruce (M R-May I1 ) 1500 w. 


21950. An Ancient Indian Quarry. O. T. 
Mason (I Age-May.) 600 w. 

21957. Variations in Bilbao Iron Ore. (Ex- 
tracts.) Cyriaque Helson (E M J-May 12.) 
400 w. 

21958. Mining Industry of British Columbia, 
1893. 5S. S. Fowler (E M J-May 12.) 1400 w. 

*21995. Working Mines Adjacept to and 


Under Canals (C G-May 4.) 4500 w. 
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*21996. 
the Blanzy Colliery. 
May 4.) S00 w. 


Working by Inclined Tranches at 
Ili. Léon Mathet (C G- 


*21998. Some Belgian Combustible Rocks 
Assimilated or Assimilable to Cannel Coal. 
Adolphe Firket (C G-May 4.) goo w. 


+422034. The Mines (Eight Hours) Bill. D. 
A. Thomas (F K-May.) 3000 w. 
422036. The Profits of Coal Pits. G. P. 


Bidder (N C-May.) 2600 w. 
*22047. Gold. Mining an Industry. Robert 
D. Dixon (A M S-March 24.) 1500 w. 

*22049. The Mineral Weath of Victoria. 
James Stirling (A M >—-March 3+.) 3000 w, 

*92051. The Central Australian Mineral 
Fields (A M S-April 7.) 1800w. 

#22053. The Etheridge Goldfield (A M S- 
April 14.) 2400 w. 

22063. ‘The Cryclite of Greenland. Francis 
Hi. Knauff (Sc A-May 19 ) 950 w. 
5. Coal Fields Around Astor.—In the 
Circle of the Great Pittsburg Seam. Thomas 
Bruce (M RK-May 18.) 1200 w 

22080. Lively Times at Angel's Camp, Eu- 
gene b. Cushing (M 5 P-May 12.) 2000 w. 
25. California Gold Boom (Min K-May 


*22126. Working Mines Adjacent to and 
under Kailways (C G-May II.) 4200 w. 

*20128, Deep Boring on the Canadian Sys- 
tem, near Freidstadt, Austria, Kk. Nelson Boyd, 
with Discussion (C G-May 11.) 6500 w. 

22152. A Compressed-Air Pumping Plant. 
Ill, R-May 1g.) 1800 w. 

22176. The Geological Age of Gold Depos- 
its. Arthur Lakes (M I T-May 17.) 1800 w. 


More about Southern Gold Ores. J. 


The Pembrokeshire Coalfield. Ill. 
Juhn George Summons (C G—May 18.) 1200 w. 
The Mineral Production of the United 
1892 and 1893. (E M J-May 2€.) 


22260. 
States in 
1000 w. 

*22313. Coal Mining in New Zealand (\ in 
W-May Ig.) 1000 w. 


22316. Points on Coal Exportation (B D- 
May 26.) goo w. 
22317. The Displacement of Miners’ Labor 


(B D-May 26.) 1000 w. 

$22333. A Peruvian Salt Mine. Robert Peele, 
Jr. (S M Q-April.) 1300 w. 

22393. Story of a Texas Mine.—Supposed 
to Have Been Worked by the Spaniards Many 
Years Ago (M R-June I.) 600 w. 

22431. The Petroleum Fields of India. 
D. Oldham (O P D K-June 4.) 7500 w. 


R. 


22435. The Phosphate Situation (C M R- 
Feb.) 1500 w. 
22436. Screening and Cleaning Coal. Henry 


T . Wales (C M R-Feb.) 4500 w. 


We supply copies of these articles. See introductory 
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222.53. 
J. Newman (M R-May 25.) 1800 w. i 
*22254. The Mechanical Ventilation of Col- 
lieries.—Discussion at Meeting of Manchester = 
Geological Society (C G-May 18.) 2300 w. ; 
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22437. Some Remarks on the Gold Produc- 
tion of Nova Scotia and How It May Be In- 
creased. B, C. Wilson, with Discussion (C M 
R-March.) 2300 w. 

22438. Coal Mining in Cape Breton. W. 
Blakemore (C M R-March.) 1500 w. 

22439. 
ment of Coal. 
7OOO w. 

22441. A Comparison of Some Systems of 
Machine Screening, with a Description of the 
Screens lately Put Down at the Foxes Bridge 


Mechanical Appliances for the Ship- 
S. W. Allen (C M R-March,) 


Colliery, Forest of Dean, G. E. J. MeMurtrie 
(C M K-April.) 3500 w. 
22442. Noteson Coal Getting by Machinery. 


. H. Wordsworth (C M R-April.) 2200 w. 
22443. Notes on Blasting in Coal 
H. Bigg-Wither (C M R-April.) 2800 w. 
22444. Mica Deposts of the Ottawa District. 
Tr. R. W. Ells (C M R-April.) 2000 w. 
*22452. The Miners’ International Confer- 
ence (I C T-May 25.) 1000 w. 


Mines. 


22468. Coosa Coal Field, Alabama. William 
Brewer (T-June I.) 1300 w. 

422480. Notes on the Gold Ores of Califor- 
nia. Turner (A J S-June.) 2600 w. 


22493. Coal Trade Prospects (B D-June 2.) 
goo w. 
422534. ‘The Silver Mines of Lake Valley, 


New Mexico. III. 
June.) 7600 w. 
+22536. Lron Ores of East Texas. 
nedy (Tr A M E-June.) gooo w. 
22541. Correlations in the Coal Rocks West 
of Pocahontas, Flat Top, Virginia. C. R. Boyd 
(Tr A M E-June.) 1200 w. 

422543. The Zinc-Ore Deposits of South- 
western New Mexico. Ill. William P. Blake 
(Tr A M E-June.) 2800 w. 

+22544. Coal-Sections Developed by Recent 
Operations in Wise County, Virginia.  IIl. 
Franklin Bache (Tr A M E-June.) rooo w. 

22584. Salmon River Mines (M S P-June 2.) 
1000 w. 


22585. 


Ellis Clark (Tr R A M E- 


W. Ken- 


Theories about Formation of Gold 


Nuggets. George Attwood (M 5 P-June.) 
500 w. 
22613. The Moral of the Coal Strike. R. W. 


Raymond (E M J-June 9.) 1500 w, 

22615. ‘The Coalfields of Mexico 
Jan. 9.) 800 w. 

*22618. The Ventilation of Mines. —Expla- 
. nation of the Apparent Superiority of Recent 
Fans overthe Guibal. Ill. Gustave Hanarte 
{C E-June.) 3000 w. 

*2261g. The Accident at South Wilkes- 
Barre.—Presence of Mind and Prompt Action 
Avert a Terrible Disaster (C E-June.) 1500 w. 

*22621. Why Does Coal Coke ? (C E-June.) 


(E M J- 


2500 Ww. 
Serials, 
19079. Talks on Quarrying. Edward H. 
Williams, Jr. (S-Began Jan.—4 parts to date— 
30 cts. each). 


We supply copies of these articles. 
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JULY, 


19682. The Sinking and Equipment of 
Shafts. Ill, (E-Began Feb. 2—6 parts to date 
30 cts. each), 

19919, North Queensland Gold Fields (A M 
5-Began Jan, 6-—8 parts to date—3o cts. each), 

20407. Mine Surveying.— Methods Employed 
in the Coal Fields of Pennsylvania. Ill. Otto 
C. Burkhart (C E-Began March—¥4 parts to date 
—30 cts. each), 

20413. Mining Methods. Ill. (C E-Began 
March—¥4 parts to date—30 cts. each). 

20414. Geology of Coal. Ill. (C E-Began 
March.—4 parts to date—30 cts, each), 

20415. Mining Machinery. Ill. (C E-Be- 
gan March—¥4 parts to date—3o cts. each), 

20416. Chemistry of Mining. Ill, (C E- 
Began March—¥y parts to date—3o cts. each). 


21313. ‘The Lancashire Colliery. M. E. (C 
G-Began April 6—5 parts to date—3o cts. 
each), 

21956. The Goldfields of Western Australia. 


Albert F. Calvert (E M J-Began May 12—2 
parts to date—15 cts. each), 

22045. The Wyalong Goldfield (A M S-Be- 
gan March 24—¥4 parts to date—3o cts. each). 

22055. Commercial Mining. Danvers 
Power (A M S-Began April 14-—1 part to date— 
30 cts). 

22127. ‘The Rhenish-Westphalian Coalfield. 
M. E. Tomson (C G-Began May 11—3 parts to 
date—30 cts. each), 

22440. The Pictou Coal Field (C M R-Be- 
gan March—t1 part to date—15 cts). 


22586. The Mineral Hydrocarbons.—Their 
History, Geography, Geology, Physical and 
Chemical Properties and Uses. Henry G. 


Hanks (MS P-Began June 2—1 part to date 
—I5 cts). 

22616. Metal Mining and Colliery Work 
Compared and Contrasted. Albert Williams, 
Jr. (C E-Began June—r part to date—3o cts). 

22617. <A Typical Gold Mine.—Description 
of the Standley Consolidated Mine, Colorado. 
Ill. Arthur Lakes (C E-Began June—t part to 
date—30 cts). 

RAILROADING. 

*21gor. Development of the Electric Loco- 
motive. Ill, B. J. Arnold (E Mag-July.) 
3000 w. 

*21go2. The Political and Economic Im- 
portance of the Great Siberian Railway. Her- 
mann Schonfeld (E Mag—July.) 3000 w. 

21926. Amendments to 
Rules (E N-May 10.) 1200 w. 

21945. The Bellefontaine Shops of C. C. C. 
& St. L. Railway. Ill. (R G-May 11.) goo w. 

21946. Modifications of Van Borries’ System 
of Compounding. II. (R G-May 11.) 450 w. 

21947. English Railroad Companies as Street 
Carriers. C. H. G. (R G-May 11.) Igoo w. 
Railway Bridge over the Lau-Ho, 
China. Ill, (Eng L-May 4.) 1800 w. 

22017. Discussion of G. P. Conn’s paper— 
‘* Transportation of Persons having |nfectious 
or Contagious Diseases (R A-May 2800 w. 


the Interchange 


*21999. 


See introductory. 


Ne 


1894. 


22077. The Rise of the Railroad Club, 
Editorial (E M-May 17.) 1600 w. 

22082. A French Express Compound. III. 
(R G-May 18.) 1500 w. 

22083. Air-Brakes and Train Efficiency (R 
G-May 18.) 1300 w. 

22086. The Interstate Commerce Law. 
orial (R G-May 18.) 1500 w. 

22087. An Electric Koad on a New Plan— 
Stauzhern (E W-May 19.) 700 w. 

*22110. The Webb System of Compounding 
Locomotives (E-May 11.) 2500 w. 

22117. Important Railroad Decision—The 
Right of Quitting Business (1 | G-May.) 800 w. 

*22168. Compound Locomotives in Switzer- 
land (A J R A-May.) 700 w. 

*22181. 
Orient. J. 
2000 w. 

*22028. A New system of Block Signals. 
Arthur A, Skeels (J A E S-March.) 1800 w. 

22232. Stock and Debt Watering. (Extract.) 
George G, Crocker (IR G-May 25.) 2000 w. 


Edit- 


The New Northwest Passage to the 
Macdonald Oxley (L. Mag-June.) 


22233. The New Union Station at Boston. 
Ill. (R G-May 25.) 2100 w. 


22235. Pooling and Anti-Pooling Law. 
orial (R G-May 25.) 1700 w. 

22236. High Speed and Quick Action Brakes, 
Editorial (R G-May 25 ) 1300 w. 

*22293. The North British Railway Com- 
pany’s Locomotives, Past and Present. _ Ill. 
A. E. Lockyer (R W-May.) 4000 w. 

*22294. The Heberlein Automatic 
Brake. Ill. (R W-May.) 2000 w. 

*22296. The French Railway System (R W- 
May.) 2000 w. 

22308. Shippers’ Carsin Railway Equipment 
(R A-May 25.) 1500 w. 

22309. From What Class of Employés 
Should Locomotive Firemen Be Selected?) W. 
G, Wattson (R A-May 25.) 2000 w. 

+22337. Turntable Frogs. 
Ketchum (Tech-1893-y4.) 900 w. 


Edit- 


Friction 


Milo 53. 


422338. The Readjustment of Long Railroad 
Tangents. William D. Pence (Tech-1593-94.) 
2300 w. 

+22339. Methods of Handling Freight. A. 
M. Munn (Tech-1893-94.) 12uo0 w. 


22355. Maximum and Minimum Limits of 
Reasonableness in Rates. Editorial (R R-May 
19.) goo w. 

22356. The Legalization of Trattic Compacts. 
Commissioner Knapp, and Editorial (R R-May 
1g.) 4500 w. 

22378. Standard Specifications for Structural 
Steel for Modern Railroad Bridges (R R-May 
26.) 1500 w. 

22379. Why Not Abolish Car Steps ? 
rial (R R-May 26.) 1200 w. 

22395. Storage Battery Lighting on the 
Chesapeake and Ohio (K G-June I.) 1000 w. 

22396. New Freight Agreement gf Western 
Roads (R G-June 1.) 800 w. 


Edito- 
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22397. The Gilsdorf System of Compound- 
ing Locomotives. Ill. (R G-June 1.) 800 w. 

22398. Coaling Wharf of the Pittsburg, Cincin- 
nati and St. Louis Railway. Ill, (R G-June 
I.) 600 w. 


*22406. ‘Traditions of the Camden and Am- 
boy Railroad.—From Philadelphia Public Led- 
ger (N C B-June.) 1700 w. 

*20424. A Tripin Old Mexico. Ill. J. A. 
H. (L E-June.) 5000 w. 

*22425. Keforming the Counte:balance Prac- 
tice of a Big Koad. Ill. (L E-June.) 1500 w. 

*22426 Keeping Air Brakes in Working 
Order (L. E-June.) 1500 w. 

22507. Another Competing Route to the 
North Pacific Coast (R A-June 1.) 800 w. 

22508. Must the Freight Solicitors Go?— 
Letter to Editor (RK A-June 1.) 1500 w. 

22509. Economy in Handling Material (R E 
M-June.) 2000 w. 

22510. Notes onthe Operation and Care of 
Motive Power on German Railways. E. M. Herr 
(R E M-June.) 1300 w. 

22511. <Air-Brake Dummy Couplings Instead 
of Angle Cocks, Ill. J. A. Chubb (R E M- 
June.) 800 w. 

22515 Structural Motion in Modern Rail- 
road Bridges.—Georgia Bridge on the Central 
Vermont Railroad. Ill. (R R-June 2.) 1800 w. 


22516. Railway Distrust of the Interstate 
Commerce Commission. Editorial (R RK-June 
2.) goOO w. 

22517. 
rope. Dr, 
2200 W. 


American Railway Securities in Eu- 
von der Leyden (R R-June 2.) 


*22528. Confiscation of the Works and Plant 
of the Pirzeus-Larissa Kailway.—Statement of 
Messrs. Eckersley, Godfrey and Liddelow, Con- 
tractors (I & I-May 25.) 2000 w. 


22577. The Coal Hoisting and Distributing 
Plant of the Manhattan Elevated Railroad, of 
New York City. IJ]. (Se A-June 9.) 1300 w. 
Ill. (MS P- 
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587. Mount Lowe Railway. 
June 2.) 600 w. 

5 Kailway Wrecking Trains. Ill (E 
N-June 7.) 2200 w. 

The Tramp Problem 
Stealing (E N-June 7.) goo w. 


22595. and Train 


22002. 


Cars. Ill. 


Interior Decoration of Passenger 
(R G-June 5.) 3600 w. 

22603. Supreme Court Decision on the Texas 
Railrosd Law (R G—June 8.) w. 

22604. The Minnesota Anti-Scalper Law 
(R G-June 8.) 1600 w. 

22606. Electric Lighting from the Axle (RG 
—June 8.) 400 w. 

22608. Friction of Connections and Brake 
Shoe Pressure (Ik G—June 8.) 1500 w. 

22637. Improved Car Service by Reason of 
Improvements in Car Construction. E. W. 
Grieves (KR C J-June.) 1700 w, 

22638. Steel Car Frames. 


G. R. Joughins 
(R C J-June.) 1400 w. 


We supply copies of these articles, See introductory. 
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22040. The Cleaning of Passenger Cars, 
\ M. Waitt (R C J-June.) 3000 w. 

22641. Wear 
Fair U save 


ge. 


Tear and Failure Under 
Hodgins (R C J- 


and 
George 5. 
June.) 2500 w. 

22042. Hygienic Condition of Passenger 
Cars. Granville P. Conn (kK C J-June.) 2000 w. 
22644. Proposed Improvement in Passenger 
Car Construction.—With Special Keference to 
the Abolition of Platforms and Vestibules. 
Ernest Merrick (R C J-June.) 1500 w, 


Serials 
Railroad Car Design. Il]. Arthur 


9639. 
J-Began Jan.—¥4 parts to date 


kKichards (R ¢ 
—ts cts. each). 
15435. Painting a 
\. Ashmun Kelly (k I 
o date—15§ cts, each). 


Railway Passenger Car, 
M-Began Jan.—5 parts 


21679. The Reciprocating Parts of a Loco- 
motive. Ill. F. J (A E R J-Began May 
—2 parts to date—30 cts. each). 


Cole 
Locomotive Boiler Tests. Ill. James 
F. Hobart (N C B-Began May—2 parts to date 
—30 cts, each). 

2354. Bills of Lading.—Reply to Viator’s 
Second Article (Kk R-Began May 1t9—Ended 
May 26—2 parts—1I5 cts each). 


21639 


22399. Present Practice in Specified Load- 
for Railroad Bridges Ward Baldwin 
G-Began June I—2 parts to date—I§ cts. 


A Master Car Builder's Reminiscences, 
Review of Some Improvements of the Last 
if Century John Kirby (R C J-Began June 
rt to date—I5 cts). 
STREET RAILWAYS. 
A Plea for Inanimate Power and Steel 
Martin Dodge (G K-May.) 2800 w. 
21923. T-Rails and 
Denver Street Kailways. 
600 w. 


Roads. 
Curves on the 
(E N-May 10.) 
#22008, Electric Welding at St. Louis.— 
Three and One-Half Miles of Continuous Rails, 
Ill. (Ss K R-May 15.) 1600 w. 

*22009. High vs Low Speed Engines.—Ke- 
ply toC. P. Young. M. A. Green (S RK R-May 
15.) 2500 w. 

The New Power Elouses of the Chi- 
(SR R- 


“22011. 
cago Street Railroad Company. III. 
May 15.) 1800 w. 

*22012. The Bristol, England, Tramways. 
Ili. (S KR R-May 15.) Soo w. 

*22013. The Sandusky, Milan and Norwalk 
Electric Railway, Ill. (S R R-May 15.) 1800 w. 

*22020. Electric Traction in Railway Tun- 
nels. Frank B. Lea (E E L-May 4.) 1300 w. 

22062. The Lawrence Underground Conduit 
Electric Trolley Kailroad. Ill. (Sc A-May 1g.) 

) y 
1300 w. 

*22132 
for Driving Tramcars. 
L-May I1.) I100 w. 

22153. Frank H. Mason, on Gas Motors for 


The Connelly Motor v. Electricity 
Sydney F. Walker (ER 


We supply copies of these articles. 


JULY, 


Street Railways in Germany (AG L J-May 21.) 
2500 w. 

#22182. Tests of a Small Electric Railway 
Plant. Jesse M. Smith(A S M E-June.) 1500 w, 
22234. <A City Tax on Street Kailway Earn- 
in 


s. J.C. Ransom (R G-May 25.) 1000 w. 
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2238. The Brott Electric Elevated Bicycle 
alway Company. Ill. (& A-May 26 ) 1300 w. 

Rapid Transit Prospects in New 
k, Boston and Philadelphia N-May 24.) 


The Barrows Elevated Electric Rail- 
(M & B-April.) 1600 w. 
Tests of Reckenzaun Tramway Mo- 
tors and Gearing. Ill. Philip Dawson (E kK L- 
May 18.) 1500 w. 


22288. 
way. Ill. 


*22300 


3 LBarmen Electric Rack Railway. 
(S G- May 26 ) 1400 w. 


22330. 


22365. Power Brakes for Electric Motor Cars, 
Il]. Edward C, Boynton (E W-June 2.) 12c0 w. 

22400. The Metropolitan Railroads of New 
York and London. Editorial (R G-June 1.) 
1500 w. 

22416, The Trolley Appreciated in Brook- 
lyn.—From New York Tribune (W E-June 2.) 
1400 w. 

422491. 
ington Railway, 
Electric Traction, Editorial (P Eng- 
May 25.) 2800 w. 


The Cincinnati, Newport and Cov- 
(S R J-June.) 6500 w. 


#22501. 


22514. Testof the Neversink Mountain Elec- 
tric Road. Ill. Hermann 8S. Hering and William 
$. Aldrich (E W-June 5.) 21800 w. 

An Automatic Car Fender.—Inven- 
(I Age-June.) 


22029. 
tion of Elbridge J. Smith. Ill. 
1800 w. 

Serials 
Experiences of a Superintendent. C. 
P. Young (S KR R-Began Dec.—s parts to date— 
30 cts. each). 

8549. The Intrinsic Value of Street Rail- 
way Investments. Edward E. Higgins (S R J— 
Began Jan.—6 parts to date—45 cts. each). 

8 a 

18711. Electric Railway Motors: Their Con- 
struction and Operation. Nelson W. Perry (S 
R G-Began Jan. 6—21 parts to date—1§ cts. 
each). 


1822 


Electric Traction. C. H. Wilkinson 
parts to date—3o cts 


21260, 
(E P-Began April—2 
each), 

21747. Steam Tramway Locomotives. Ill. 
(R W-Began April—2 parts to date—3o cts. 
each). 

22085. The Metropolitan Railroads of New 
York and London (R G-Began May 18—3 parts 
to date—15 cts, each). 

SANITARY ENGINEERING. 

The Anderson System of Garbage 
Cremation. Ill. (E N-May 10.) 1500 w. 
422037. Sunshine and Microbes. 

Frankland (N C-May.) 2800 w. 


*22264. Modern Disinfecting Apparatus. III. 
William H. Ford (A H-June.) 2600 w. 


21920. 


Percy 


See introductory. 
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18y4. 


22304.—75 cts. The Electrical Purification of 
Water. Thomas M. Drown (J N E W-June.) 
3300 w. 

*22526. Chemical Processes for the Treat- 
ment of Sewage (I & [-May 25.) 1500 w. 

Sewers for Small Cities. M. Tschirgi, 
ne.) 1200 w. 
Serials, 

14839. Water Purification in America. Il. 
(E N-Began Aug. 3—II parts to date—I5 cts. 
each). 

19132. The Metropolitan Sewerage Systems 
of Massachusetts. Ill. (E N-Began Jan, 25— 
5 parts to date—15 cts. each). 

19813. American Plumbing (D E-Began Feb. 
—4 parts to date—30 cts. each). 

20194. Sewage Disposal. George E. War- 
ing, Jr. (E R-Began March 3—4 parts to date— 
15 cts. each). 

22506. Sanitary Plumbing (N B-Began June 
—I part to date—30 cts). 


STEAM ENGINEERING. 


Economy of [Independent Auxiliary 
Otto H. Mueller. (Eng-May 12.) 


21943. 
Pumps. 
2200 w. 

21949 
est Duty Vet Reported in Mill Work. 
May 12.) 600 w. 

*21g8t. The Utilization of Anthracite Slack. 
{I 5S C-May 4.) 1600 w. 

22102, Moisture in Steam.—Tests of Bab- 
cock and Wilcox Boilers at Cambridge Power 
Station of the West End Street Railway, Boston. 
(B J C-May 19.) 1500 w. 


An Economical Engine.—The High- 
(BJ C- 


22103. Electricity for Engineers. —Locating 
and Overcoming Some Troubles. (B J C-May 
1g.) 1000 w. 

*22113. The Grafton High Speed Engine. 
Edward W. Anderson (E-May 11.) 6000 w. 

+2285. 
ernors. 
June.) 3600 w. 

#22186. The Theory of the Steam-Jacket ; 
Current Practice. R. H. Thurston (A 5S M E- 
Tune.) 30000 w. 


122187, 


Notes on the Theory of Shait Gov- 
Albert K. Mansfield (A 5 M E- 


Mechanical Draft. Ill. William 
R. Roney (A S M E-June.) 2200 w. 

t22188. Heat 
Pumping Engines. 
June.) 3000 w, 

+22190. Results of Measurements of the 
Water Consumption of an Unjacketed 1600 
Horse-Power Compound Harris-Corliss Engine. 
J. E. Denton, D. S. Jacobus and R. H. Rice 
(A 5 M E-June.) 12co w. 

f22191. The Saturation Curve as a Refer- 
ence Line for Indicator Diagrams. R. C. Car- 
penter (A S M E-June.) 2000 w. 

+22192. Corrosion of Steam Drums. III. 
James McBride (A S M E-June.) 2000 w. 

+22193. Effect of Varying the Weight o 
Regenerator in a Hot-Air Engine. G. W. 
Bissell (A S M E-June.) 350 w. . 


Units and Specifications for 
Albert F. Hall (A S M E- 


We supply copies of these articles. 
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t22194. Cylinder Proportions for Compound 
Engines Determined by Their Free Expansion 
losses. Frank H. Ball (A S M E-June.) 
3000 Ww. 
Engine in 
E-June.) 


f22195. First Stationary Steam 
America. F. R. Hatton (A S M 
1800 w. 

t22198. Cost of an Indicated Horse Power. 
De-ourcy May (A S M E-June.) 1500 w. 

422199 
Distribution. F. 
2000 Ww. 

t22201. Results of Experiments with a Fifty 
Horse-Power single Non-Condensing Ball and 
Wood Engine to Determine the Influence of 
Compression on the Water Consumption. LD. 5. 
Jacobus (AS M E-June.) w. 


A New Method of Compound Steam 
M. Rites (A S M E-June.) 


22204. Triple Expansion Steam Engines, 
Built by the Pupils of the Cincinnati Technical 
School. Ill. (A M-May 24.) 700 

22263. Wear and Tear in Boilers(B J C- 
May 26.) 1500 w. 

Fuel 


Objections to Pulverized Coal 


(Eng-\May 26.) S00 w. 


22268 
314. Important Points for a Smoke De- 
vice (M G-May 26.) 500 w, 
22315. Kesult of a Trial of a Horizontal 
Tubular (No. 3) Youth’s Companion 
Building, Boston (M G-May 26.) 300 w. 


Engine Trials in the Mechanical 
Laboratory of the University of Licge. V. 
Dwelshauvers- Dery (S | E-May.) 1200 w. 

*22328. An Analytical Study of the Initial 
Condensation Steam Engines. Lionel 
Marks (S J E-May.) 3000 w. 

t22342. The Generation of Steam. Ill, A. 
C, Broucher and W. B. Broucher (‘Tech-1893- 
94.) 1800 w. 

22350.— $1.25. Pra tical Application of For- 
mul. for Finding the Turning Effort on the 
Crank Shaft or an Engine. B.C. Bryan (J A 
N E-May.) 3000 w. 

Low-water Alarms.—An 
Wakeman (A M-May 31.) 


22368. High and 
Expianation. W. I. 
1200 w. 

22376. The Generation of Steam by the Use 
of Blast Furnace Weidman Muiray 
(Ir Age-May 31.) 1000 w 


Crases. 


22410. Testing the Commercial Value of 
Steam Coals. Charles A. Hague (i) N-May 37.) 
1100 w. 

22425. Proper Size of a Safety Valve (B J 
C-June 2.) 1300 w. 

22456. Remarks Concerning the Compound 
Engine. W. H. Wakeman (M G-June 2.) 
7OO 

22460. 
Triple Expansion Engines. P. M. E. 
June.) goo w. 


Cylinder Ratios in Compound and 
(Pr- 


*o0545. Liquid Fuei. G. Stockfleth, with 
Discussion (J A-May 25.) gooo w. 

22565. Direct and Indirect Piping to Indica- 
tor. Edward ]. Willis (A M-June 7.) 700 w. 

22609. Some Boiler Tests. D. Ashworth (B 
J C-June g.) 600 w. 


See introductory. 
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22610, Underground Steam Pipes. —A 
Method of Trenching Them (B J C-June 9.) 
40C w. 

Serials. 
13033. Practical Hints to Boiler-makers and 


Templaters. Ill. (M W-Began May 12, 1893 
—1I0 parts to date—30 cts. each’. 

17823. Designing Corliss 
Dunlop (P Eng-Began Nov. 
to date—30 cts. each). 

18169. Power Plant in the Realty Building. 
Ill. (E R-Began Dec. 16—3 parts to date—15 
cts, each). 

18986. Boiler Calculations. James F. Ho- 
bart (S M-Began Jan. 15—6 parts to date—15 
cts. each). 

19709. The Indicatorand Its Diagrams. IH. 
Charles Day (P Eng-Began Feb. 2—10 parts to 
date—30 cts. each). 

20182. The Elements of Boiler-Making. Ill. 
C. E. Fourness (L E-Began March—4 parts to 
date—3o cts. each). 

21141. High Speed Steam Engines. Ill. John 
Radinger (E M-Began April—3 parts to date— 
30 cts. each). 

22266. Air Pumps and Condensers. E. A. 
Blackwell (Eng-began May 26—2 parts to date 
—15 cts. each). 


TELEPHONY AND TELEGRAPHY. 


Gears. James 
24, 1893—8 parts 


*21916. Edison and the Kinetoscope. Ill. 
W. E. Woodbury (S-May.) 1700 w. 

21944. The Use of the Telephone on French 
Railroads. (Abstract.) G. Dumont (R G-May 
Il.) goo w. 

22061. Submarine Rapid Telegraphy and 


Telephony. Ill. (E W-May Ig ) 
22066. A New Transatlantic Cable (Sc A S- 
May Ig.) 1800 w. 
Persia. 
w. 


1200 W. 


Trade Routes in 
(J S A-May 11.) 


Telegraphs and 
Henry L. Wells 


*22146. Telephony Without a Wire. Ill. (E 
L-May 11.) goo w. 

*22147. Some Dataon the Cost of Telephone 
Work in New York City (E L-May I1.) 1100 w, 


22172. The Fiftieth Anniversary of the Tel- 
egraph. Ill. Theodore Waters (EF N Y-May 
23.) 0OO Ww. 


2217. A Bit of Telephone History. Mor- 
gan Brookes (S R E N-May.) 1000 w. 
1 The Jubilee of the American Tele- 

graph. Ill. (E EK N Y-May 23.) 1600 w. 

22219. Pupin’s System of Resonating Con- 
ductors for Telegraphy and Telephony. Ill. (E 
E N Y-May 23.) 1200 w. 

*22478. The Telephone of To-day. Ill. 
Herbert Laws Webb (N E M-June) 6500 w. 

*22483. Description of the Electrical Type- 
Printers as Used by the Exchange Telegraph 
Company. Ill. F. Digby Latimer(E R L- 
May 25 ) 3800 w. 

*22488. On the Effect of Leakage on Wave 
Propagation in Telegraph Wires; or, Mr. 


We supply copies of these articles, 


JULY. 


Oliver Heaviside’s Theory Explained by Anal- 
ogy. G.F. FitzGerald (El-May 25.) 2600 w. 

22630. The Telegraph and Its 
Ill, (E I-June.) 800 w. 


MISCELLANEOUS. 


*21g05. The Commercial Relations betweev 
Cuba and the United States. E. Sherman 
Gould (E Mag-July.) 3000 w. 

21930. Organization and Management of 
Engineering Schools. William Z. Ripley (E 
N-May 10.) 1800 w. 

21951. Engineers as Inventors. 
Thompson (I Age-May.) 1600 w. 

21960.—$1.00. The Problems of Municipal 
Government. E. L. Godkin (An A A-May.) 
gooo w. 

21961.—$1.00. 
Governments. 
May.) 8500 w. 

21962. The Economic Value of Art in Indus- 

try. Louis Prang (B C-May 12.) goo w. 


Inventor. 


Edward P, 


The Reform of our State 
Gamaliel Bradford (An A A- 


*21984. Calorific Intensity and Power of 
Carbon. James Nobile (P Eng-May 4.) 1500 w. 
*21987. Tasmania and the Forthcoming 


Hobart International Exhibition 1894-95. G. 
Collins Levey, with Discussion (J S A-May 4.) 
11500 w. 
*22019. 
Engineering. 
4.) 6800 w, 
#22032. 


The Relation of Mathematics to 
John Hopkinson (E E L-May 


On the Subdivision and Distribu- 
tion of Artificial Sources of Illumination. Will- 
iam A. Anthony (T A I E E-May.) 1500 w. 
22056. Monumental Art. F. T. 
N-May.) 1200 w. 
22084. The Restoration of the Purdue La- 
boratory. Ill. (R G-May 18 ) 800 w. 


Robinson 


Serials 
18930. Carnot and Modern Heat. 
Lodge (Eng L-Began Jan. 
—30 cts. each). 


Oliver 
5—12 parts to date 


1g052. Notes on the Manufacture of Ropes. 
Ill, W. C. Popplewell (P Eng-Began Jan. 12 
—5 parts to date—30 cts. each), 

20802. Measurementof High Temperatures. 
A. Humboldt Sexton (P_ Eng-Began March 24 
—Ended May 18—5 parts—30cts. each). 

21472 Some American Inventors and Their 
Achievements (Inv-Began April 14—4 parts to 
date—30 cts. each). 


21518. The Midwinter Fair. Ill. (E W- 
Began April 28—4 parts to date—15 cts. each). 
21sgt. The Preservation of Wood. A. M. 


Villon (E R-Began April 28—2 parts to date—15 
cts. each). 

21763. Engineering Practice and Education. 
Gaetano Lanza (J F I-Began May—2 parts to 
date—45 cts. each). 

21816. The Waste Lands of Australia. Er- 
nest Favenc (A P K-Began March—2 parts to 
date—45 cts. each). 

22446. The Covered Markets of Europe (E- 
Began May 25—1I part to date—30 cts). 


See introductory. 
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A CATALOGUE OF LEADING ARTICLES PUBLISHED CURRENTLY IN THE TECHNICAL JOURNALS 
OF THE UNITED STATES AND GREAT BRITAIN. 


HIS index has been very properly described as ‘‘ the greatest step that has been taken in recent 
years towards systematizing work ” for the engineer, the architect, the electrician, the railway 
manager, and the business man. The list of publications regularly indexed will show that it 

covers a world-wide range of the best technical literature, and all the articles are so conveniently 

classified under general headings, that within a few minutes, once a month, an active man can 
learn of everything of any importance that has been published during the month in relation to the 
subjects in which he is interested. In short, it is to the practical man just what Poole’s celebrated 
index to periodicals has long been to the literary worker, but with this essential improvement— 
namely : that in addition to indicating just when and where \eading articles have been published, 
we undertake to supply copies of the articles themselves. The unparalleled convenience and economy 


of this double service can readily be appreciated. 


IN ordering articles from us, care should be taken to give the number, not the titlealone. The price of 
a single article is 15 cents; those indicated by an asterisk (*), 30 cents, and by a dagger (+), 45 cents; and 
where the cost is above this, the price is given immediately after the number. In every case the price 
is closely regulated by the cost to us of a single copy of the publication from which the article is taken. 

To avoid the inconvenience of small remittances and to cheapen the cost of articles to those who order 
frequently, we sel) coupons at the rate of 15 cents each, or 15 for $2, 40 for $5, and 100 for $12.50. 
Each coupon is receivable in exchange for one 15-cent article ; those marked * require two coupons; those 
marked ¢ require three coupons; and for the articles of higher price, one coupon for each 15 cents: thus, 
a75e. article requires five coupons. Samples of these coupons will be sent free for examination. They 
need only a trial to demonstrate their great convenience and economy 

{In the body of the index only the initials of the journals quoted are given, and these can be readily 
identified by the following list of periodicals. Other abbreviations are: [l=Illustrated. Ww =wWords.] 


THE AMERICAN PRESS. 


A........Arena. m,. $5. Boston. BGS....Bul. Am. Geog. Soe. q. $5. New York. 

7 ee American Architect. w. $6. Boston, BIS ...Bul. Am. Iron and St. Asso. w. $4. Phila, 

AnAA..Annals of Am. Academy of Political and BJC ...Boston Jour. of Commerce. w. $3. Boston. 
Social Science. b-m. $6. Philadelphia. B & W. .Builder and Woodworker. m, $1. N. Y. 


AAn.... American Analyst. f. $1. New York. C....... .Compass. m. $1. New York. 

AAr.... American Artisan. w. $2. Chicago. CA...... Calif. Architect. m. $3. San Francisco. 

A&B....Architecture and Building. w. $6. N. Y. Can A.. Canadian Architect. m. $2. Toronto. 

ABD....Architect, Builder and Decorator. m. $2. C&B... Carpentry and Building. m. $1. New York. 
Minneapolis. aw Colliery Engineer. m. $2. Scranton, Pa. 

ACJ....Am.Chem. Journal. b-m. 34. Baltimore. CEN... Canadian Elec. News. m. $1. Toronto, 


AERJ.Am. Eng. and Railroad Journal. m, $3. N.Y, 


....Canadian Engineer. m. $1. 


Montreal. 


pO ere Am. Geologist. m. $3.50. Minneapolis. Ch....... Chautauquan. m. $2. Meadville, Pa. 
AGLJ..Am., Gas Light Journal. w. 33. New York. OCM......Century Magazine. m. $4. New York 

, ere Annals of Hygiene. m. $2. Phila. CMR, .Canadian Mining Ree. m. $31.50. Ottawa. 
AJ P....Am. Jour. of Politics. m. $3. New York. Cos......Cosmopolitan. m. $1.50. New York. 

AJ Phar.Am. Journal of Pharmacy. m. $3. Phila. Domestie Engineering. m. $2. Chicago. 
AJRA..Jour. R’y. Appliances. m. $2. New York. EA...... Electrical Age. w. $3. New York. 


AJS....Am., Jour. of Science. m. $6. New Haven. we wkius Electrical Engineering. m. $1. Chicago. 
Py American Machinist. w. $3. NewYork. EEN Y..Electrical Engineer. w. $3. New York. 
AM&IW.Am. Man. and Iron World. $4. Pittsburg. EI.......Electrical Industries. m. $1. Chicago. 
Am S....American Shipbuilder. w. $2. New York. Elek ....Elektron. m. $3. Boston. 
A&NJ..Army and Navy Journal. w. $6. New York. EM...... Engineering Mechanics. m. $2. Phila, 
A&NR..Army and Navy Register. w. $33. Wash’ton. E Mag...Engineering Magazine. m. $3. New York. 
p34 eer Architectural Record. q. $1. New York. EMJ....Eng. and Mining Journal. w. $5. N.Y. 
A Rev....Architectural Review. s8-q. $5. Boston. EN...... Engineering News. w. $5. New York. 

ree Age of Steel. w. $3. St. Louis. Engineer. s-m. $2. New York. 
ASME.Am. Soc. of Mec. Eng. m. New York. EN Y....Electricity. w. $2.50. New York. 

BU W..Bul. of the Univ. of Wis. .) ee Engineering Record. w. $5. New York. 


eee Brick Builder. m. $2.50. Boston. ERN Y..Electrical Review. w. $3. New York. 
Boston Commonwealth. w. $2.50. Boston. ES WP...Proc. Eng. So, of W.Pa. m. $7. Pittsburg. 
The Black Diamond. w. $3. Chicago. Electrical World. w. $3. New York. 
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F........Forum. m, $3. New York. 
ere The Foundry. m. $1. Detroit. 
FW......Fireand Water. w. $3. New York. 


G & F....Garden and Forest. w. $4. New York. 

| eer Good Roads. m. $1. New York. 

I A......Inland Architect. m. $5, Chicago, 

I Age....Inventive Age. s-m. $1. Washington. 
Ir Age..Iron Age. w. $4.50. New York. 


IIG.....lron Ind, Gazette. m. $1.50. Buffalo. 
I R W...India Rubber World. m. 83. New York. 
Industry. m. $2. San Francisco. 


IT R....Iron Trade Review. w. $3. Cleveland, 
IW .. ..Indus, World, w. $3. Chicago 


JACS..Jour, Am, Chem. So. m. $5. Easton. 

JAES. Jour. Assoc. Eng. Soe. m. $3. Chicago. 
JANE..Jour. Am, Soc. Naval Engineers. qr. $5. 

Washington. 

JFI.....Jour. Franklin Institute. m $5. Phila. 
JMSI..Jour. Milit. Service In. b-m. $4. NewYork. 
J NE W.Jour.N.E.Waterw. As. q. $2. New London. 
Jour. Polit. Economy. gq. $3. Chicago. 
JUSA..Jour. U.S, Artillery. q. $2.50. Ft. Monroe. 


LE...... Locomotive Engineering. m. $2. N. Y. 
L. H. P..Light, Heat and Power. m, $3. Phila. 
L Mag...Lippincott’s Magazine. m. $3. Phila. 


M &B...Manufacturer and Builder. m. $1.50. 


Met W...Metal Worker. w. $2. N.Y. 
M,G......Manufacturer’s Gazette. w. $3, Boston. 
esas Milling. m. $2. Chicago. 

Min. R...The Mining Review. w. $2. Denver, 
MIT....Mining Industry, w. $3. Denver. 
MILN....The Monumental News. m. $1. Chicago. 


| -Manufacturer’s Record. w. $4. Baltimore. 
MRC.,..Marine Review. w. $2. Cleveland, O. 

M Rec....The Marine Record. w. $2. Cleveland. 
MSP....Min. and Sci. Press. w. $3. San Francisco. 
NAR...North American Review. m. $5. N. Y. 
| eee National Builder. m. $3. Chicago. 

NC B...National Car Builder. m. $2. New York. 
NEM..New Eng. Magazine. m. $3. Boston, 
NPR...Nat. Popular Review. m. $2.50. Chicago. 
Nowest. Architect. m. $3. Minneapolis. 
OPDR..Oil, Paint and Drug Reporter. w. $6. N.Y. 


Paving. m. $2. Indianapolis. 
PA......Progressive Age. a-m. »$3. New York, 
PEC P.Procd. Engineer’s Club. q. $2. Phila. 


PS M....Popular Scvience Monthly. m. $5. N. ¥. 
RA.....Railway Age. w. $4. Chicago, 

RC J....Railroad Car Journal. m. $1. New York. 
REM....Railway Engineering and Mechanics. 


m, $1, Chicago. 


RG_....Railroad Gazette. w. $4.20. N. Y. 


RM.....Roller Mill. m. $2. Buffalo, N.Y. 

RK of R...Review of Reviews. m. $2.50. New York. 
RR...... Railway Review. w. $2. Chicago. 

R& T...Roofer and Tinner. m, $1. N.Y. 

S... .....8tone. m, $2. Chieago. 

SA .. Southern Architect. m. $2. Atlanta. 
San......S5anitarian. m. $4. Brooklyn. 


Se........Seience. w. 33.50. New York. 


SecA ....Scientific American. w. $3. New York. 
Se AS...Scientitic Am. Supplement. w. $5. 
Se M....Scribner’s Magazine. m, $3. New York. 
SE .....Stationary Engineer. w. $2. Chicago. 


Se Q.....Scientifie Quarterly. qg. $2. Golden, Cal. 
Sea . Seaboard. w. $2. New York. 

S Ee.....Social Economist. m. $2. New York, 

S In.,....Stevens’ Indicator. qr. $1.50. Hoboken. 
S JE....Sibley Jour. of Eng. m, $2. Ithaca, N. Y. 
ScientiticMachinist.s-m.$1.50, Cleveland,O. 
eee Sou. Lumberman. 3-m. $2. Nashville. 
SM Q....School of Mines Quarterly. $2. N. Y. 
SREN..St. R’y. Elec. News, m, $2. Minneapolis. 
4 ee Sanitary Plumber. sm. $1. New York. 


SRG....Street Railway Gazette. w. $3. Chicago. 
S RJ....Street Railway Journal. m. $4. New York. 
SRR.. .Street Railway Review. m. $2. Chicago. 


See Safety Valve. m. $1. New York. 

Tradesman. s-m. $2. Chattanooga, Tenn. 
TATIEE.Trans. Am. Ins. Elec. Eng. m. $5. N. Y. 
TCE....Trans. Am. Soc. Civil Eng. m. $10. N. Y. 
ee Technology Quarterly. $3. Boston. 

TrA ME.Trans. Am. Ins. of Mining Eng. N. Y. 
TWA .Trans. of the Wis. Acad. Madison, 

We Western Electrician. w. $3. Chicago. 


THE FOREIGN PRESS. 


A L.....The Architect. w. 26. London. 
AMS.. Aust. Mining Standard. w. 30s. Sydney. 
APR...Aus. Pastoralists’ Rey. m. 208. Sydney. 
ae The Builder. w. 26s. London. 


BA... .The British Architect. w. 23s. 8d. London. 
BM. ....Banker’s Mag. m. 188. London, 

BT J....Board of Trade Journal. m. 6s. London. 
© G.. ..Colliery Guardian. w. 27s. 6d. London. 
ee Contemporary Review. m. $4.50. London. 
CTJ....Chem. Trade Jour. w. 128. 6d. Manchester. 
Engineering. w. 36x. London. 
EEL....Electrical Engineer. w. 19s. 6d. London. 
Engineers’ Gazette. m. 8s. London. 
| Electricity. w. 7x. 6d. London. 

Electrician. w. 248. London. 

EngL... Engineer. w. 36s. London. 

Electrical Plant. m. 6s, London. 
E-Rev....Engineering Review. m. 7s. London. 
ERL..... Electrical Review. w. 21a. 8d. London. 
ee Fortnightly Review. m. $4.50. London. 
Fairplay. w. 32s. 6d. London. 

GQ EM...Gas Engrs’ Mag. m. 6s, 6d. Birmingham, 
 Mecxas The Geol. Mag. m. 18s. London. 

W......Gas World. 138. London. 

Industries and Iron. w. £1. London. 
T&8..... Tron & Steel Trades’ Jour. w. 258, Lond. 


ICB... .Carpenter and Builder, w. 88. 8d, London. 
ICT......Iron and Coal Trades, 308. 4d. London. 
IE....,..Indian Engineering. w. 18 Rs. Calcutta. 
I Eng....Indian Engineer. w. 20 Rs. Caleutta. 


Irm.. ...The Ironmonger. w. 10s. London. 

Inv ..Invention. w. 118. London. 

ISC.....The Iron, Steel and Coal Times. w. £1 68. 
London, 


JGL....Journal of Gas Lighting. w. London. 

J SA....Journal of the So. of Arts. w. London. 
Machinery. m. 9s. London. 
ME......Marine Engineer. m. 7s. 6d. London. 
Min W..The Mining World. w, 21s. London. 
MW.....Mechanical World. w. 8. 8d. London. 


Nature. w. London. 

Nineteenth Century. m. $4.50. London. 
P Eng...Practical Engineer. w. 10s. London. 
Plumber and Decor, m. 68. 6d. London. 
RP L....The Railway Press. m. 7s. London. 

> Railway World. m. 5s. London. 

Ry T.. . The Railway Times. £1. 5s, Lohdon. 

a Sanitary Record. m. 10s. London. 

Transport. £1.58. London. 


ij Se Westminster Review. m. $4.50. London. 
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ARCHITECTURE. 


*22688. American Inside Finish (I C B-June 
I.) 1600 w. 

*2268g9. Window Sashes and Shutters. 
(I C B-June 1.) 1ooo w. 

*22690. Machine Made Joinery (I C B-June 
I.) 800 w. 

*22691. Flooring. Ill. (I C B-June 1.) 
1200 w. 

*22692. Woods and Their Uses (I C B- 
June I.) w. 

*22693  Marquetry Work ({ C B-June 1.) 
goo Ww. 

22695. The Position of the Choir and Organs 
in Churches. Ill. (A A-June g.) 4800 w. 

*22701. Sand in Mortar (A L-June 1.) 
3500 w. 

*22718. Modern Plastering—Treating the 
Various Kinds of Lath and Plaster ; Their Kela- 
tive Cost and How to Estimate. R. N. Buell 
(B B-May.) 1800 w. 

*20725. A Method of Repainting Old Plas- 
ter (Pl D-June.) 1300 w. 

*22732. Design of Store Fronts (S A-June.) 
1400 w. 

*22739. Egyptian Decorative Art. (Ab- 
stract.) W. Flinders Petrie (B A-June 1.) 
1300 w. 

*22740. The Phile Temples (B A-June 1.) 
Soo w. 

22747-—75 cts. The Apprentice System in 
the Building Trades. George C. Sikes (J P E- 
June.) 9200 w. 

*22750. The Famous Connecticut Brown- 
stone. Ill. Burton H. Allbee (S-June.) 5000 w. 

*22751. Qualities of Building Stone. Maur- 
ice Thompson (S-June.) 1800 w. 

*22832. The Influence of the Hanseatic 
League on the Architecture of Northern Europe. 
(Abstract.) J. Tavenor Perry, with Discussion 
(B-June 2.) 3300 w. 

*22833. Kilkenny Cathedral. Ill. (B-June 
2.) 2500 w. 

22838. What Coefficients Should Be Adopted 
for the Transverse Strength of Timber? F. E. 
Kidder (A A-June 16.) 3200 w. 

22839. The Responsibility of German Archi- 
tects (A A-June 16.) 1800 w. 

*22937. Mitla’s One Mystery. (From San 
Francisco Chronicle.) Edward Garcezynski (A 
L-June 8.) 2200 w. 

*22939. Egyptian Decorative Art. (Ab- 
stract of 2d Lecture.) W. Flinders Petrie (B A 
-June 8.) 1800 w. 

*22940. Building Stones and Masonry (I C 
B-June 8.) 2c0o w. 

22968. Architecture and Vines (G & F-June 
20.) L000 w. 

+22996. American Institute Circular to Archi- 
tects (I A-June.) 1500 w. 

*23002. The New York Tenement House 
Evil and Its Cure. Ernest Flagg (Sc M-July.) 
4500 w. 


We supply copies of these 


23027.—75 cts. President's Address to the 
Boston Architectural Club. Robert D. Andrews 
(A Rev-Nov. 15.) 1500 w. 

23028.—75 cts. The Attitude of the Archi- 
tect and of the Publie. C. Howard Walker (A 
Rev -Nov. 15.) 1300 w. 

*23063. The Staircase (A L—-June 15.) 500 w. 

*23065. Canaletto and Venice. Ill. (A L- 
June 15.) 700 w. 

*23076. The Education of the American 
Architect.—Review of Architectural Papers 
Published in the Engineering Magazine (B A- 
ine 15. 2500 w. 


#2307 Egyptian Decorative Art.—3d and 


last ata of Dr. Flinders Petrie. (Abstract.) 
(B A-June 15.) 800 w. 

*23083. Scriptural ‘Timber (I C B-June 15.) 
1500 w. 


*23118. The Government's Failure as a 
suilder. Montgomery Schuyler (F-July.) 
5200 w. 

*23158. High Buildings in England and 
America. Alphonse de Calonne (Ch-July.) 
3500 w. 


23177. Atalantis and How It Will Be Built. 
Ill. (E N-June 28.) Soo w. 

*23243. The Relief Decoration of Walls 
and Ceilings. W. J. Eden Crane (I C B-June 
22.) 1200 w. 

#23245. Plastering and Stucco Work (I C B- 
June 22.) Looo w. 

*23240. The Corinthian Column. Ill. (IC 
B-June 22.) 1200 w. 

*23247. Foreign Ornamental Plastering (I C 
B-June 22.) 700 w. 

*23248. Concrete Building (I C 
1800 w. 

*23254. Treatment of the Apse in the 
Medieval Churches of Germany. Ill. (B-June 
23.) 2700 w. 

*23372. A Southern Style of Architecture 
(S A-July.) 2400 w. 

*23451. Country Cottages and Surrey Hills 
(B A-June 29.) 2800 w. 

*23452. In the Heart of Surrey. Glem 
Abaza (B A-June 29.) 3000 w. 

*23453. Presentation of the R. I. B. A 
Gold Medal to Sir Frederick Leighton, with his 
Address on ‘‘ The Relationship of the Arts” 
(B A-June 29.) 1800 w. 

*23460. Excavations at Argos (A L-June 
2y.) 1800 w. 

23471. The Frieze of the Parthenon: A Sug- 
gestion. A. W. Colgate (A A-July 7.) 1200 w. 

*23474. Wood Floor Finishing (A B D-June.) 
2400 w. 

*23475. Minnesota’s Parthenon (A B D- 
June.) 2200 w. 


B-June 22.) 


Serials. 


12568. Building Construction and Superin- 
tendence. Ill. F. E. Kidder (A & B-Began 
May 6, 1393—28 parts to date—I§ cts. each). 

18737. The Engineering of Architectural 


articles. See introductory. 
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and Building Construction. Ill. William H. 
Burr (E R-Began Jan, 6—6 parts to date—15 
cts. each). 

19078. Problems in Stone-Cutting. Ill. E. 
W. Hind (S-Began Jan.—5 parts to date—3o0 
cts. each). 

19713. Brick and Marble in the Middle 
Ages. Ill. (B B-Began Jan.—6 parts to date 
—30 cts. each). 

19749. Lead Light and Stained Glass Glaz- 
ing. Jehan Le Vitrier (Pl D-Began Feb,—5 
parts to date—30 cts. each). 

20419. Modern Methods of House Painting. 
A, Ashmun Kelly D-Began March—4 parts 
to date—30 cts. each), 

21288. Theatres. Ill KE. A, E. Wood- 
row (A A-Began April 14—3 parts to date—15 
cts. each), 

21464. Henry Van Brunt—Architect, Writer 
and Philosopher. P. B. Wight (1 A—Began 
April—3 parts to date— 45 cts. each). 

21618. Bay Windows and Oriels. Ill. F. 
Jerman (I C b-Began April 20— 4 parts to date 
—30 cts. each), 

21638. Style. Léon Labrouste (A A-Began 
April 28-6 parts to date—15 cts. each). 

21639. The Italian Renaissance. A. D. F. 
Hamlin (A A-Began April 28—5 parts to date 
15 cts. each), 

21736. ‘The Art of Building Among the 
Romans. Auguste Choisy. ‘Translated by 
Arthur J. Dillon (B B-Began April—3 parts to 
date —30 cts. each), 

21940. The Architectural Models in the 
Metropolitan Museum, G, W. E, Field (S A- 
Began May—-3 parts to date—3o cts. each). 

22286, ‘* The Design of Naked Flooring.” 
R. W. W. (I E-Began April 28—3 parts to 
date—45 cts. each). 

22648. Theater-Building for American Cities. 
Ill, Dankmar Adler (E Mag-Began Aug—1 
part to date—15 cts). 

22700. Architectural Essays — Review of 
Work by Henry Van Brunt (A L—Began June 
I—2 parts to date—30 cts. each). 


22702. The Practical Side of Traveling. 


Arthur Bolton (A L-Began June 1—Ended 
June 8—2 parts— 30 cts. each). 
22717. Terra Cotta in Skeleton Construc- 


tion. Ill. D. Everett Waid (B B-Began May 
—lI part to date—30 cts). 


22773. Semicircular Headed Sashes and 
Frames. Ill. (B & W-Began June—1 part to 
date—15 cts). 

23044. French Styles of Architecture. Ill. 
E. Rivoalen (A A-Began June 23—3 parts to 
date—15 cts. each). 


23045. The Essential Conditions of Safety 
in Theatres. William Paul Gerhard (A A-Be- 
gan June 23—2 parts to date—I5 cts. each), 


23079. Dunblane Cathedral. R. Rowand 
Anderson (I C B-Began June 15—2 parts to 
date—30 cts. each). 


23164. Hospital Planning. H. George 


AUGUST» 


Sanders (C A-Began June—1 part to date—30 
cts). 


CIVIL ENGINEERING, 


*22668. The Reclamation of the Zuyder Zee. 
Ill. (Eng L—June 1.) 2000 w. 

22785. The Hudson River Bridge of the New 
York and New Jersey Bridge Company. IIl. 
(Sc A-June 16,) 1500 w. 

422801. The Proposed Channel Bridge. 
Albert, Prince de Monaco (F R-June.) 2500 w. 

22806. Revising the Constitution of the 
American Society of Civil Engineers (E N-June 
14.) 3000 w. 

22809. Tequixquiac Tunnel, Valley of Mexico 
(Abstract.) Albert Johnstone Campbell ang 
Frederick William Abbot(E N-June 14.) goo w , 

*22857. Brick Paving. J. D. Wardle (S R 
R-June 15.) goo w. 

¢22926. Kistna Bridge, Cement Consumption. 
F. J. E. Spring (I E-May 19.) 1500 w. 


*20941. Through ‘‘ Bugsby’s Hole” (I C 
}-June 8.) 2000 w. 
+22949. The Great Blue Stone Industry, III. 


Henry Balch Ingram (P S M-July.) 2000 w. 

22990. Tests of Asphalt Paving Materials at 
Philadelphia, with Criticism (E N-June 21.) 
5400 w. 

23005.—$1.50. The Development and Recent 
Improvement of Concrete-Iron Highway 
Bridges. Ill, Fr. von Emperger, with Dis- 
cussion (T C E-April.) 20000 w. 

23021. Asphaltum in the United States (E 
R-June 23.) 1600 w. 

*23078. Boston Brick Paving (I C B-June 
15.) w. 
23131. 

500 w. 

23175. Projects for Ship Canals in America 
(E N-June 28.) 1500 w. 

23176. The Philadelphia Asphalt Tests.— 
Letters from Lewis M. Haupt and Frederick H. 
Lewis (E N-June 28.) 1100 w. 

23179. The Results of the Budapest Bridge 
Competition. (Abstract.) Ill. W. G. Triest 
(E N-June 28.) 1000 w. 

*23212. Brick for Street Pavements. 
Burke (B A-June 22.) 3300 w. 


The Nicaragua Canal (M R-June 29.) 


M. D. 


*23244. <Asphalte and Its Uses (I C B-June 
22.) 2000 w. 
23271. The Cape Hatteras Light-House. III. 


(E K-June 30.) 2800 w. 

23331. Good Road Movement in California. 
H. H. Markham (G R-July.) 1600 w. 

23332. The Drainage of Roads, 
Breithaupt (G R-July.) goo w. 

23333. What Street Improvements Have 
Done for Cincinnati. Michael G. Heintz (G R- 
July.) 1200 w. 


W. H. 


*23334. The Various Cements and How to 
Use Them. M. M. Defrees (P-July.) 2000 w. 
*23335. The Physical Properties of Asphalt. 


—Another Reply to Capt. Torrey by Prof. De 
Smedt (P-July.) 1400 w. 


We supply copies of these articles. See introductory. 


ak 
i 


1894. 


*23336. The Foundation for Brick Pavements. 
J. D. Wardle (P-July.) 1000 w. 

423344. Dover Harbor Works. Ill. 
June 2.) 1300 w. 


23356. Removal of Rock in 35 feet of Water, 
North River. John A. Bensel (E N-July 5.) 


(I E- 


3000 w. 

*23417. The Tower Bridge. Ill. (E-June 
2g.) 800 w. 

*23448 Building the Tay Bridge. Ill. (I 


C B-June 2g.) 1600 w. 
Serials. 


19649. Beams of Uniform Strength. William 
White Robertson (I E-Began Jan. 6—8 parts to 
date—45 cts. each). 

21592. The Harlem River Speedway. III. 
{E K-Began April 28—3 parts to date—15 cts. 
each). 

22473. Pilesand Pile Driving. J. R. Bater- 
den (Eng L-Began May 25—Ended June 1—2 
parts—30 cts. each), 

22793. Road Engineering. W. H. Breit- 
haupt (C Eng-Began June—r part to date- 
15 cts). 

23080. Cement Testing. Spencer B, New- 
berry (I C B-Began June 15—3 parts to date 
30 cts. each). 


ELECTRIC LIGHTING. 


*22649. Beginnings and Future of the Arc 
famp. Ill. S. M. Hamill (E Mag-Aug.) 
3500 w. 

*22683. The Brighton Electric Supply Sta- 
tion. Ill. (El-June 1.) 2800 w. 

*22849. Country House Electric Lighting. 
Sidney a Court (E E L—-June 8.) 2500 w. 

22908. Chimneys of the New Edison Light- 
ing Station, New York City. Ill. (E R-June 
16.) 1700 w. 

*22934. 
mouth Corporation Works. III. 
8.) 7000 w. 

22963. 
mira, N. Y., Illuminating Co. 
June 20.) 1400 w. 

22976. Electric Lighting Effects at Keith’s 
Theatre, Boston. Ill. (E N Y-June 20.) 1300 w. 

*23060. Incandescence Lamps —Experi- 
ments on Their Variations in Consumption and 
Luminous Power (E R L-June 15.) 800 w. 

*23101. Street Lighting by Alternating Arcs. 
Charles G. Armstrong (S R E N-June.) 1400 w. 


Electricity Supply Stations. —Ports- 
(E R L-June 


The New Central Station of the El- 
lll. (E EN Y- 


23329. Incandescent Lamps. C. W. Nay- 
lor (Pr-July.) 3200 w. 

23359. <A Central Station on the Pacific 
Slope. Ill. (E W-July 7.) 1800 w. 


23360. The Inductance and Capacity of Sus- 
pended Wires. E. J. Houston and A. E. Ken- 
nelly (E W-July 7.) 1200 w. 
*23426. Electric Lighting from 
Batteries (I & I-June 29.) 1900 w. 
*23440, Synchronizing Clocks for Electric 
Meters. Ill. J. W. Jones (El-June 29.) S00 w. 


Primary 
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*23445. The Bradford Corporation Electric 
Supply, with the Results of Four Years’ Work- 


ing. James N. Schoolbred (E E L-June 29.) 
2500 w. 
Serials. 
22131. The Incandescence Lamp. A. Bain- 


ville (E R L-Began May 11—3 parts to date— 
30 cts. each). 


ELECTRIC MISCELLANY, 


*22646. Electricity Direct from Coal. Wil- 
liam Ostwald. (E Mag-Aug ) ‘3000 w. 

22755. An Electric Quartette (A S—June 9.) 
1000 w. 

22796. 
Niagara Water Power Can 
Transmitted by Electricity. I. A Reply to 
Messrs. Houston and Kennelly. II, Edwin 
J. Houston and A. E. Kennelly (E E N Y-June 
13.) 1200 w. 

22810. Concerning Overhead Wires. 


Estimate of the Distance to Which 
Be Economically 


(Ab- 


stract.) C. H. Morse (E A-June 16.) 850 w. 

*22868. The Work of Hertz (E-June 8.) 
1000 w. 

22889. Electrical Smelting (A S-June 16.) 
goo w. 

422950. Sketch of Heinrich Hertz. Heélene 


Bonfort (P S M-July.) 4000 w. 
22981. Magnetic Formule. 
Fessenden (E W-June 23.) 700 w. 

22983. Some Storage Battery Phenomena. 
W. W. Griscom (E W-June 23.) 2500 w. 

*23035. Noteson Electrolysis. John Wad- 
dell (El-June 15.) 4500 w. 

*23040. Two Important Meetings of Ger- 
man Electrical Engineers at Leipsic (E E L- 
June 15.) 3000 w. 

*23059. Non-Polar Dynamos in America. 
Editorial (E R L-June 15.) 1200 w. 

*23061. The Waterhouse Electricity Meter. 
Ill, (E R L-June 15.) 1400 w. 

23097.—75 cts. On an Apparatus for the 
Measurement of Coefficients of Self-Induction 
and the Investigation of the Phenomena of Al- 
ternating Currents. Frank A. Laws (T Q- 
Dec.) 2300 w. 

A Reliable Method of Recording 
A. C. Crehore 


Reginald A. 


23113. 
Variable Current Curves.  IIl. 
(E N Y-June 27.) 4000 w. 

23114.  KReactance. Ill. Charles Proteus 
Steinmetz and Frederick Bedell (E N Y-June 
27.) 1000 w. 

23141. Electrical Resonance as Related tothe 
Transmission of Energy. William A. Anthony, 
with Editorial (E E N Y-June 27.) 5200 w. 

23142. The Factory and Apparatus of the 
Fort Wayne Electric Corporation. Ill. (E E 
N Y-June 27.) 5500 w. 

*23226. Experiments on Brown’s Alternating 
Current Motor. Riccardo Arno (E R L-June 22.) 
600 w. 

#23228. 
June 22. 


Cooking by Electricity (E R L- 
2200 w. 


We supply copies of these articles. See introductory. 
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*23232. Electrolytic Electricity Meters (I & 
I-June 22.) 2500 w. 

*23236. Onthe Finding of Faults in Coils 
Wound on Conducting Bobbins. Albert Camp- 
bell (El-June 22.) 600 w. 


A New Phenomenon Observed in 


ducting Liquids. III. 
22.) 1g00 w. 


O. Lehmann (El-June 


*23238. Electricity in the Kitchen (El-June 
22.) 1600 w. 
*23442. Modern Electro-Chemical Theory 


and its Bearing upon the Practice of the Future. 


Dr. Ostwald, with Editorial (El-June 29.) 
4500 w. 

*23455. Electrical Distribution by Alternating 
Currents. ~Editorial (E R L-June 29.) 1300 w. 

*23457. Rear-Admiral Fleuriais’s Electric 
Log. Ill. (E R L-June 29.) goo w. 

Serials. 
21396. Coming Developments in Electricity. 


George D. Shepardson (E A-Began April 21I—4 
parts todate—1I5 cts. each). 

22059. Practical Notes on Dynamo Calcula- 
tion. Alfred E. Weiner (E W-Began May 19— 
8 parts to date—15 cts. each). 

22361. Switzerland as the Present Electrical 
Centre of Europe. Ill. Frederick Bathurst (E 
W-Began June 2—Ended June 30—5 parts—15 
cts. each). 

22490. <A Method for the Treatment of Ro- 
tating or Alternating Vectors, with an Applica- 
tion to Alternate Current Motors. Galileo Fer- 
raris (El-Began May 25—Ended June 15—4 
parts—3o cts. each). 


22947. The Work of Hertz. Oliver Lodge 
(N-Began June 7—2 parts to date—30 cts. 
each), 

23439. On Impulsive Current—Rushes in 


Inductive Circuits. Alfred Hay (El-Began June 
29—I part to date—30 cts). 

ELECTRIC POWER, 
The New Stanley-Kelley-Chesney Al- 
(E N Y- 


22774: 
ternating Current Generator. III. 
June 13.) 3800 w. 

22794. ‘Systems of Transmitting Electric 
Power. Gisbert Kapp (C Eng-June.) goo w. 

22795. Versatility of the Electric Motor (C 
Eng-June.) 700 w. 

#22895. 
chronous Motors. C. E. Hewitt and James Ly- 
man (S J E-June.) 1500 w. 

23023. Distributionof Electrical Power. W. 
H. Adams (E M J-June 23.) 2000 w. 


$23026. Some Practical Hints in Dynamo 
Design. Gilbert Wilkes (B U W-No. 2.) 
6500 w. 

23089. Electrical Power Transmission at 
West Pullman, Ill. Ill (W = E-June 23.) 
1600 w. 

23121. The Adoption of Electric Power in 
Steel Works. Clifford C. Smith (Ir Age-June 
28.) 2500 w. 

423152. A Twelve-Mile Transmission of 


We supply copies of these articles. 


The Behavior of Single-Phase-Syn- 


AUGUST, 


Power by Electricity. Ill. Thomas H. Leg- 
gett (Tr A M E-July.) 7500 w. 


23303. Power Transmission at the Paris Ex- 
position of rg00, Editorial (E E N Y-July 4.) 
1000 w. 

23337. Experiments on Two-Phase Motors. 
Ill. Dr. Louis Duncan, S. H. Brown, W. P. 


Anderson and 5S. ©, Hayes (E R N Y-July 4.) 
2600 

423342." The Electric Long Distance Trans- 
mission Plant at Portland, Ore. III. (S R J- 
July.) 3800 w. 

*23459. Central Stations for Electric Energy 
in Germany (E RK L-June 29.) 1200 w. 


Serials. 


22570, On the Measurement of the Power of 
Polyphased Currents. Alexander D. Lunt 
(E W-Began June g—3 parts to date—15 cts. 
each). 


GAS ENGINEERING. 


22786. Artificial Fuel Gas. Henry Wurtz 
(Sc A S-June 16.) 4300 w. 
22840. Purification of Gas, Edward C. 


Jones, with Discussion (P A-June 15.) 4000 w. 

22841. Small Things Arounda Small Works. 
M. C. Osborn, with Discussion (P A-June 15.) 
1600 w. 


22842. How We Do at Our House. T. 
RK. Parker, with Discussion (P A-June 15.) 
2400 W. 

22843. The Relations of Lighting Com- 


panies to the Public. 
15.) 1200 w. 

22844. Proper Books of Record, John A. 
Britton, with Discussion (P A-June 15.) 6300 w. 

22845. Foes to Our Gas Mains and Service 
Pipes. John Kempf, Jr., with Discussion (P A 
—June 15.) 2400 w. 

*22873. Report on Trials of a Crossley Gas 
Engine at Messrs. Wallaert Fréres’ Mill, Lille. 
Aime Witz (Eng L-June 8.) 1200 w. 

*22930. Notes on the Enrichment of Coal 
Gas, More Particularly Bearing Upon Enrich- 
ment by the Peebles Oil-Gas Process. Ill. 5. 
Glover (J G L-June-5.) 4200 w. 

*22931. The Introduction, Development and 
Practical Working of Oxy-Oil Gas Process at 
the Hluddersfield Gas-Works. Ill. W. R. Her- 
ring (J G L-June 5.) 4600 w. 

*22932. Discussion on the Papers of Messrs. 
Bell, Glover and Herring (J G L-June 5.) 
4000 w. 

*22969. Relation of Carburetted Water Gas 
to the European Gas Industry in 1894. A. M. 
Paddon (J G L-June 12.) 3000 w. 

*23047. Mechanical Appliances at the Man- 
chester Corporation Gas Works. Ill. (I & I- 
June 15.) 3800 w. 

*23058. Residuals and Their Value. 
Ferrier (G E M-June 11.) 1000 w. 

23066. Motors for Lighting, or Generator 
Gas vs. Engines with Saturated or Superheated 
Steam. Bryan Donkin (A G L J-June 25.) 
6000 w. 


C. W. Quilty (P A-June 


James 


See introductory. 


23237. 
ees ne the Passage of Electricity Through Badly Con- 
if at 
fae 
ihe 


1894. 


*23068. The Crisis in the Gas Supply. Ed- 
itorial (Eng L-June 15.) goo w. 
23163. Apparatus for Analyzing Gases. III. 


Patent of E. A. Uehling (EM J-June 30.) 
1000 w. 

*23166, Inaugural Address of John West 
(J G L-June 1g.) 7800 w. 

*23167. Street Lighting with Incandescent 
Gas Burners (J G L-June 1g.) 3000 w. 

*23168. The Profit Sharing System. 


George 
Livesey (J G L-June 19.) 1400 w. 


22172. Some Electric Plants in Chicago 
Driven by Gas Engines. Ill. (W E-June 30.) 
goo w. 

*23229. Gas Engine Power for Private and 


Public Electric Supply. 
(E R L-June 22.) 3500 w. 
23256. Mr. A. Crova’s Address before the 
Association of French Gas Engineers (A G L J 
—July 2.) 6000 w. 
*23346. Illuminating Power and Illuminating 


Ed. C. de Segundo 


Effect. Thomas Newbigging (J G L-June 26.) 
3800 w. 

*23347. A Plea for Differential Charges for 
Gas. George Anderson. (J G L-June 26) 
1500 w. 

*23348. An Improvement in the Construc- 


tion of Atmospheric Burners. C. 
(J G L-June 26.) 2500 w. 

*23349. A First Season’s Experience of Car- 
buretted Water Gas, J. Stelfox (J G L-June 
26.) 5600 w. 

*2°350. The Profit-Sharing System—Letter 
from George Livesey (J G L-June 26.) 1000 w, 

*23450. Steam Applied as an Aid to the 
Revivification of Oxide of Iron in Situ. Ill. 
Frederick G, Dexter (G W-June 30.) 3800 w. 


B. Voisey 


Serials. 


13881. Labor Saving Appliances in Gas 
Works (I & I-Began June 16, 1893—Ended 
June 8, 1894—3 parts—30 cts. each), 

20417. Gas Stovesand Ventilation. Edward 
J. Smith (Pl D-Began March—Ended June— 4 
parts—30 cts. each), 

21052. The Development of the Gasholder. 
Alex, Mc I, Clelland (J G L-Began March 27— 
Ended June 12—5 parts—30 cts each). 

21760. On Gas Burners, Gas Pressure Regu- 
lators and Governor Burners, Gas Globes and 
Globe Holders, and Gas Fixtures. William Paul 
Gerhard (J F I-Began May—Ended July—3 
parts—45 cts. each). 

22714. Recent Developments in Gas Manu- 
facture (I & I-Began June 1—1 part to date— 
30 cts), 

23209. Recent Improvements in the Utiliza- 
tion of Gas (G W-Began June 23—1 part to 
date—30 cts). 

23282. The Gas and Electricity Supply of 
Blackpool. William Chew (E E L-Began June 
22—Ended June 2g—2 parts—30 cts. each). 

23473. Distribution of Gas. J. P. Gill (AG 
L J-Began July 9—1 part to date—15 cts), 

these 


copies 
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HYDRAULICS. 

22756. Arid America’s Opportunity (A S- 
June g.) 1100 w. 

422778. The Proposed Nile Reservoir. I. 
The Devastation of Nubia. J. P. Mahaffy. IT. 
The Submergence of Phile. Frank Dillon (N 
C-June.) 5600 w. 


22792. Acadian Dikes, Ill. (C Eng-June.) 
1800 w. 
22805. Reconstruction of the Water-Works 


of Alliance, O. 
14.) 2800 w. 

*22826. Notes on Water Power Equipment. 
A. W. Hunking, with Discussion (J A E S- 
April.) Sooo w. 

22847. Damming the Nile—Philc. 
Fowler (B C—June 16.) 2000 w. 

22911. The Old Pumps and Wells of New 
York. (From the Evening Post.) (A & B-June 
16.) 1600 w. 


lil. L. L. Tribus N-June 


John 


*23093. The Nile Reservoir. 
June 15.) 1800 w. 

*23094. Power Transmission at Periyar (E- 
June 15.) 1600 w. 

23104. The Water Power 
June 23.) 600 w. 

123149. 
Virginia, Maryland and Delaware. 
ton (Tr A M E-July.) 6800 w. 


Editorial (E- 


Revival (A S- 


Artesian Well Prospects in Eastern 
N, H. Dar- 


23280. Laying a Sixteen-Inch Main Across 
a Rocky Mill Stream and overa Dam. George 
F. Chace (F W-June 30.) 1350 w. 

23233. Irrigation in California. Ill. S. P. 


Adams (M & B-May.) 1500 w. 
23312. The Irrigation of Lawns. Il]. (Sc A- 
July 7.) 350 w. 


23353. Submerged Water Works Intake, 
Whiting, Ind. C. McLennan (E N-July 5.) 
500 w. 

23389. Notes on an Insecure Reservoir 


Bottom. Louis L. Tribus (E R-July 7.) 1rooo w. 
Serials. 

18676. The Pumping Engine; Its Many 
Points, Faults and Peculiarities. Ernest W 
Naylor (F W-Began Jan. 6—16 parts to date— 
15 cts. each). 

21433. Glasgow Water Works. Ill. (E- 
Began April 13—6 parts to date—3o cts. each). 

22559. Irrigation by Pumping. Ill. Alfred 
Chatterton (I E-Began May 5—3 parts to date 
—45 cts. each). 

22670. The Regulation of tne Iron Gate and 
Other Cataracts on the Lower Danube. III. 
Bela von Gonda (Eng L-Began June I—2 parts 
to date—3o cts. each). 


23253. Water Pressure Engines. S. H. 
Hollands (P Eng-Began June 22—Ended June 
29—2 parts—30 cts. each). 

23279. Whata Water Supply Engineer Can 
Do in the Fire Department. James E. Tryon 
(F W-Began June 30—2 parts to date—1I5 cts. 
each). 


23375 


3375. The Problem of Future Water Sup- 
plies for New York, Philadelphia, Brooklyn and 


articces. See introductors, 
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Jersey City. Peter Milne (F W-Began July 7— 
I part to date—Is5 cts). 
INDUSTRIAL CHEMISTRY. 

+22777. Modern Explosives. Wentworth 
Lascelles Scott (N C-June.) 5000 w. 

*22919. The Industrial Electrolysis of Fused 
Salts. Ill, Bertram Blount (E P-June.) 2200 w. 

¢23108. Some Sources of Error in Our Meth- 
ods of Determining Potash in Fertilizers and 
German Potash Salts. N. Robinson (J A E S- 
June.) 2800 w. 


¢23110. On the Estimation of Sulphur in 
Pyrites. Thomas S. Gladding (J A E S-June.) 
2000 w, 

#23111. Electrolytic Separations. Edgar F. 
Smith and Henry E. Spencer (J A E S-June.) 
1400 w. 

23411. On the Analysis of American Re- 
fined Copper. Harry F. Keller (J F I-July.) 
1200 w. 

Serials. 
15176. The Chemical and Physical Examina- 


tion of Portland Cement. Thomas B. Stillman 
(J A E S-Began April, 1893—Ended June, 1894 
—4 parts—45 cts. each). 
INDUSTRIAL SOCIOLOGY 

*22647. The Prevailing Jealousy of Wealth. 
William Nelson Black (E Mag-Aug.) 3000 w. 

*22678. Compensation for Losses by Riots 
(I & I-April 27.) 1200 w. 

22681. The Padrone Nuisance. Edward E. 
Hale (B C-June g.) 1200 w. 

22713. Kate Wars and Strikes. —A Study. 
William S. Huntington (R A-June 8.) goo w. 


22719. Why Was There a Strike? (B D- 
June g.) 1000 w. 

22720. Day-Dreams of Utopia (B D-June 
g.) 1000 w. 


22746.—75 cts. The Homestead Strike. 
ward W. Bemis (J P E-June.) 9500 w. 

22749.—75 cts. 
weal, 


Ed- 


The Army of the Common- 
T. B. Veblen (J P E-June.) 1500 w. 
422799. The New Factory Bill: As It Af- 
fects Women. ‘Evelyn MarchePhillipps (F R- 
June. 5400 w. 
22887. Industryand Competition (B D-June 
16,) goo w. 


22858. Incipient Revolution (B D-June 16.) 
goo w. 

#22948. The Meaning of Corporations and 
Trusts. Logan G. McPherson (PS M-July.) 
11000 w. 


22956.—$1. The Future Problem of Charity 
‘and the Unemployed. J. G. Brooks (An A A- 
July.) 10000 w, 

22937.—%1. Peaceable Boycotting. 
A. Reed (An A A-July.) 7200 w. 

22958.—S1. Rent and Profit. 
farlane (An A A-July.) 5000 w. 

22960. Miners’ Editorial (M I T- 
June 14.) 1100 w. 

22965. Garrett on Capital and Labor (Ir Age 
-June 21.) 1700 w. 


Chester 


C. W. Mac- 


Unions, 
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AUGUST, 


*22970. Eight Hours for Work.—Comments 
on book by John Rae (J G L-June 12.) 2500 w. 


23038. Is It Law or Chaos? (B D-June 23.) 
goo w. 
*23042. Coxeyism and Its Commonwealers 


(R of K-June £5.) 9500 w. 

*23092. The Royal Commission on Labor. 
Editorial (E-June 15.) 2100 w. 

23102. The Latest ‘* Trust.” 
(1 I G-June.) 1200 w. 

23115. The Cripple Creek Strike. 
(Min K-June 14.) 1ooo w. 

*23159. The Downfall of Coxeyism. Shirley 
Plumer Austin (Ch-July.) 3200 w. 

*23208. Strikes and Lockouts in 18g2 (C G- 
June 22.) 1200 w. 

*23218. ‘*Coxeyism”: A Character Sketch. 
Ill. W. T. Stead (R of R-July.) 6000 w. 

*23219. A Talk with Samuel Gompers, the 
Labor Leader (RK of R-July.) 2400 w. 

*23220. Strikes and Lock-Outs. 
(Eng L-June 22.) 1600 w. 


*235255. 


A. B. Salom 


Editorial 


Editorial 


The History of Trades’ Unionism. 
—Keview of book by Sidney and Beatrice Webb 
(B-June 23.) 2000 w. ° 


23278. Industrial Turmoils (B D-June 30.) 
goo w. 
423381. The Crusade of the Unemployed. 


Henry Frank (A-July.) 2300 w. 

23394. 
etc. Frederick E. 
1000 

*23415. inal Report of the Royal Commis- 
sion on Labor. Editorial (E-June 29.) 2200 w. 

*23420. Recommendations of the Royal 
Commission on Labor (C G-June 29.) 7200 w. 

LANDSCAPE ENGINEERING. 

22770. Water Courses in their Relation to 
the Public (G & F-June 13.) 1200 w. 

22771. American Parks—Druid Hill, Balti- 
more. M. C. Robbins (G & F-June 13.) 1100 w. 

23112. ‘* Nature and the Rich” (G & F-June 
27.) 1500 w. 

23302. Art and Nature (G & F-July 4.) 
1400 Ww. 

+23382. 
Symposium. 
July.) 6000 w. 

MARINE ENGINEERING, 

*22661. The Suez Canal and Shipping (E- 
June 1.) 1350 w. 

*22669. ‘The Proposed Birmingham Ship 
Canal. Ill. (Eng L-June 1.) 8200 w. 

*20709. The New German and Austrian 
Shipping Combination (Tr-June 1.) 1200 w, 

22798. Free Admission to American Registry 
of Ships Built in Foreign Countries.—Views of 
the Minority (Sea-June 14.) 3300 w. 

*20831. British Shipowners and the British 


Flag.—A Movement at Cardiff to Register 
Abroad (I’y—June 8.) 1600 w. 


*22866. The Glasgow and South-Western 


The Panacea—Relating to Strikes, 
Goodrich (B C-July 7.) 


Public Parks and Playgrounds: A 
Compiled by Thomas E, Will (A- 
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Railway Company’s Clyde Steamers (E-June 8.) 
1800 w. 

*22867. The Manchester Ship Canal. 
torial (E-June 8.) 3800 w. 

22906. Test Borings, Outer Diamond Shoals, 
Ill. (E R-June 16.) 2000 w. 

*22912. Ocean Mail Competition (R P L- 
June 1.) w. 

*22913. Royal Opening of the Ship Canal 
{R P L-June 1.) 3500 w. 

*22929. International Congress on Inland 
Navigation (Tr-June 8.) 1800 w. 

+22954. Apprentice Life at Sea. 
Rowe (W R-June.) 1600 w. 

22977. Skillful Engineering.—A Lighthouse 
off Hatteras (Sea—]une 21.) 1100 w. 

22989. Water-Jet Propulsion on the River 
Elbe, Germany—with Editorial. Ill. (E N- 
June 21.) 4500 w. 

*23031. Manchester Ship Canal.—Threat- 
ened Disaster.—Speech of Sir John Harwood 
(F’y-June 15.) 2goo w. 

23037. American Ships and American Coal 
(B D-June 23.) 700 w. 

*23081. A Coracle, or Hide-Boat. Ill. (I 
C B-June 15.) 1500 w. 

*23082. Clinker and Canoe. Il. 
June 15.) 1000 w. 

*23086. The Ships of Ancient Greece (Tr- 
June 15.) 2500 w. 

23127. The French Aluminum Yacht Ven- 
denesse (Sc A-June 30.) 1000 W, 

23133. Queen of Steam-boats.—The Priscilla. 
Ill. (Sea-June 28.) 3000 w. 

23134. The Leading Ship-building Plants of 
the Atlantic Coast, with Editorial. Ill. (Sea- 
June 28.) 6400 w. 

+23147. Superstitions of the Sea. Ill. J. 
D. Jerrold Kelley (C M-July.) 4800 w. 

*23201. The Situation at Hull (Tr-June 22.) 
1300 w. 

23214. 
Southern Continent. 
July.) 3200 w. 

*23225. Marine Dangers (E-June 22.) 1400 


Edi- 


John G, 


(IC B- 


Antarctica, or the Hypothetical 
A. W. Greely (Cos- 


w 


23272. The Use of Compressed Air in Rais- 
ing Vessels. —Raising the Plymouth” (E R- 
June 30.) goo w. 
23287.—50 cts. 
(M RK C-June 30.) 13000 w. 


Steamship Northwest. III. 
Ill. George 


Shortening the Time for Correct 
F. M. F. Cazin (J F I-July.) 2000 


23413. 
Sounding. 
w. 

*23418. Liverpool and the Ship Canal. 
torial (E-June 29.) 2000 w. 

*23430. The Proposed Canadian Line of Mail 
Steamers (Tr-June 2g.) 1000 w. 

23472. A House Boat.—Owned by Pierre 
Lorillard (From the N. Y. Sun.) (Eng-July 7.) 
700 w. 


Edi- 


We sutply copies of these ar! 
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Serials, 
16636. Marine Engine Design (M W-Began 
Oct. 6—11 parts to date—30 cts. each). 
21969. The Shark and the Sailor. A. L. V. 


E. (1 E-Began April 14—6 parts to date—45 
cts. each). 


MECHANICAL ENGINEERING 


*22653. The Early Lives of Great Inventors. 
Leicester Allen (E Mag-Aug.) 2500 w. 

22682. Lubricating Oils. A.C J. Charlier 
(O P D R-June 11.) 1800 w, - 

*22686. Joints for Pipes (I C B-June 1.) 
1500 w. 

*22703. 
chinery. Il. 


Chains v. Kopes for Lifting Ma- 
Editorial (P Eng-June 1.) 1600 w. 
22791. Presidential Address of Eckley B. 

Coxe (A M-June 14.) 6200 w. 

22804. Turning and Lifting Machinery for 
450 feet Swing Span, Alton ridge. Ill. J. H. 
Warden (E N-June 14.) 1800 w. 

422828. A Simple Water Kesistance Prony 
Brake. F. M. Leavitt (S In-April.) 800 w. 

422830. The Pneumatic Pyrometer. 
Edward E. Uehling (S In-April.) 3000 w. 

*22851. Samuel Crompton: Inventor. M. 
E. Bradshaw-Isherwood (Inv—June g.) 3000 w. 

*22896. Experiments to Determine the Power 
Absorbed by Shafting, when Transmitting 
Varying Loads. Lionel 5. Marks andS. Henry 
Barraclough (S J E-June.) 600 w. 

22973. <A Pattern System. Walter B. Snow 
(A M-June 21.) 2400 w. 

23003.—-$1 50. Cableways. Ill. 
Miller (T C E-April.) 4500 w. 

23018. Ab ut Binders and Fastening Pulleys 
(B J C-June 23 ) 1000 w. 

23098.—75 cts. A New Torsion Machine. 
Ill. Edward F. Miller (T Q-Dec.) 1500 w. 

23099.--75 cts. The Efficiency of Jack- 
Screws. Ill. Edward F. Miller and William 
A. Johnston (T Q-Dec.) goo w. 

23119. An Intricate Wire Forming Machine 
—Designed by Robert C. Manville. Ill. (Ir 
Age-June 28.) 1500 w. 

23129. What Has Economy to Do with Com- 
pressed Air? Frank Richards (A M-June 28.) 
goo w. 

23186. A Mechanical Fluid—Novel Method 
of Taking Up Wear of Bearing. Ill. (B J C- 
June 30.) S00 w. 

*23210. 
23.) 2700 w. 

*23231. Chains and Wire Ropes for Cranes 
(I & I-June 22.) 1400 w. 

On the Whirling and Vibration of 

Stanley Dunkerley (El-June 22.) 


Spencer 


The Oil Engine Trials (Irm-June 


23239. 
Shafts. 
2000 Ww. 

30. Crane Chain Accidents. Editorial 

(P Eng-June 22.) 1600 w. 

t23290. Spiral Goniometry in Its Relation 
to the Measurement of Activity. Ill Carl 
Barns (A J S-July.) 3000 w. 


See tntroanctor’ 
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23326. Style and Finishin Mechanical Work 
(A M-July 5.) 1300 w. 

23327. Plates of Uniform Strength. 
E. Guy (A M-July 5.) 1200 w. 

23328. Testing Indicator Springs. 

J. Willis (A M-July 5.) 1700 w. 

+23345. Lubricating Oils (I E-June 2.) 
1200 w. 

23351. The Pneumatic Tube System of the 
City Press a of Chicago, Ill. W. L. 
Stebbings (E N-July 5.) 2000 w, 

+23407 os Manufacture of Very Accurate 
Straignt Edges. Ill. F. L. O. Wadsworth (J 

1-July.) 6500 w. 
23475. Report on Special Shop Tools (R A- 
July 6.) 5000 w. 


Albert 


Edward 


Serials 

17362, Arithmetic of the Screw and of Sym- 
metrical Rings. Ill. Leicester Allen (A M- 
Began Nov. 16—¥4 parts to date—15 cts. each). 

17900. Machine Shop Milling Practice. Ill. 
Horace L. Arnold (A M-Began Dec. 7—10 parts 
to date—15 cts. each). 

18044. Motive Power and Gearing.  E. 
Tremlett Carter (El-Began Dec. 1—16 parts to 
date—30 cts. each). 

20g00, Mechanical Drawing. Ill. (T-Began 
April I—5 parts to date —r§ cts. each). 

22414. Oil and Petroleum Engines. 
Waynforth (M W-Began May 25 
22—4 parts—30 cts. each). 

METALLURGY. 

Electric Welding and Metal-Work- 
Herman Lemp (E Mag-Aug.) 3000 w. 

Pewter, Ill. J. Starkie Gardner, 
with Discussion (J S$ A-June 1.) 18000 w. 

The Smithfield Iron Works, Leeds. 
(RK W-June.) 2700 w. 

*22769. Some Improvements in Treating 
Minerals for the Wet Extraction of Gold and 
Silver. John Storer (A M S-May 12.) 1600 w, 

22797. The Strength and 
Structural Cast Iron. 
June 14.) 3000 w. 

22335. The Iron Works of Samaca, Colom- 
bia. Thomas Bb. Nichols (EF M J-June 2.) 
1600 w. 

*22880. Staffordshire as a Steel Producing 
District (C G-June 8.) 1500 w. 

*22883. Unemployed Iron Making Plant (I C 
T-June 8.) 1000 w. 

*22884. The Regulation of Ironworkers’ 
Wages (1 C T-June 8.) 1300 w. 

*22945. Consolidating Steel Ingots. 
Sebenius. (From  Cassier’s 
Eng-—June 8.) 1400 w. 

22961. The Cyanide Mill in the Black Hills 
(M I T-June 14.) 1000 w. 

22967. Steel Manufacture inthe South. J. 
B. Nau (Ir Age-June 21.) 3600 w. 

22974. Cupola Practice. Herbert M. 
(A M-June 21.) 1600 w. 

230C4.--$1.50. An 


H. M. 
Ended June 


#22652. 
ing. Ill. 
*22698. 


Resilience of 
b. Johnson (Ir Age- 


J. 
Magazine) (P 


Ramp 


Instructive Eye-Bar 


We supbly copies of these articles. 


AUGUST, 


Test. A.C. Cunningham, with Discussion (T 
C E-April.) 8300 w. 

23015. Sentinella’s Sodium Flux for Iron 
Founders. Walter J. May (A M & I W-June 
22.) 500 w. 

23016 On the Determination of Loss in 
Iron Ore Concentration. Walter J. May (A M 
& I W-June 22.) 700 w. 

*23050. The Metric System Applied to the 
Iron and Steel Trades. Walter J. May (P Eng 
-June 15.) 1000 w. 

23120. Progress in Galvanizing. Ill, (Ir 
Age-June 28.) 1700 w. 

23124. Electric Smelting, Germany. 
H. Mason (i) W-June 30.) 1500 w. 

23150. The Manufacture of Open-Hearth 
Steel in Sweden. Ill. Erik Gison Odelstjerna 
(Tr A M E-July.) 6700 w. 

23181. Coke Making in the South. (Ex- 
tract.) Richard Thomas (A M & I W-June 29.) 
1700 

23182. Jigging Ores. 
& I W-June 29.) 700 w. 

*23202. Rolling Rods Directly from Small 
Ingots (C G-June 22.) 1800 w. 

The Eight-Hour Day at Cleveland 
Blast Furnaces (C G—June 22.) 1400 w. 
*23235. 


Frank 


Walter J. May (A M 


*23205. 


German Competition in the Iron 
and Steel Industries. —Report of Special Com- 
mittee to the Board of Management (I C T- 
June 22.) 4000 w. 

23305. 
vice ? 
4000 w. 

23384. The Microscopic Metallurgy of Cop- 
per Alloys. Ill. M. Guillemin (E M J-July 
7.) 1300 w. 

23385. Dressing Zinc and Lead Ores in 
Southwest Missouri and Southeast Kansas. 
George TI, Cooley (E M J-July 7.) 1200 w. 

— Improvements in Rolling Mill Plant. 
Ill. (Eng L-June 29.) 500 w. 

eneeh. Lead Smelting in the Ore Hearth in 
Scotland. Ill, A. H. Sexton (I & I-June 29.) 
1200 w. 

23436. The Iron Works of Samaca, Colom- 
bia (Min R-June 21.) 2000 w. 

23461. Vast Rolling Mills in China (I W- 
July 5.) 600 w. 


Do Iron and Steel Crystallize in Ser- 
Paul Kreuzpointner (Ir Age-July 5.) 


Serials. 

21201. Lacquer and Bronze Work. William 
Norman Brown (PI D-Began April—3 parts to 
date—30 cts. each). 

21369. Press Work of Sheet Metals. Ill. 
Oberlin Smith (Ir Age-Began April 19—2 parts 
to date—15 cts. each). 

21715. Practical Blacksmithing. James F. 
Hobart (T-Began May 1—3 parts to date—15 
cts. each). 

21814. Plate Moulding. Ill, J. Horner 
(P Eng-Began April 27—4 parts to date—30 cts, 
each). 

22710. Science for Ironmongers (Irm-Began 
June 2—3 parts to date—3o cts. each). 


See :ntroductory 
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22790. Foundry Inventiveness. Ill.  S. 
Bolland (Am-Began June 14—2 parts to date— 
15 cts. each), 

22854. The Dry Assay of Ores (I & I-Began 
June 8—4 parts to date—3o cts. each). 

23162. Iron-Making at Birmingham, Ala. 
Edmund C. Pechin (E M J-Began June 30—2 
parts to date—15 cts. each). 


MILITARY ENGINEERING. 


*22651. The Modern Battle-Ship asa Fight- 
ing Machine. George W. Melville (E Mag- 
Aug.) 3000 w. 

*22671. Warships and Critics. Editorial 
(Eng L-June 1.) 1900 w. 

*22680. The Destructive Effects of Small 
Projectiles (N-May 31.) 1700 w. 

*22697. Dowe’s Bullet-Proof Cuirass in Lon- 
don (Inv—June 2.) 3500 w. 

*22852. The Maxim-um ‘‘ Joke” and a 
Minimum of Satisfaction ; or, Bullet-‘* Spoof” 
and Other Cuirasses, Involving Curses and Cu- 
pidity (Inv—June 9.) 4300 w. 

*22871. The United States Armor-Plate 
Scandal. Editorial (Eng L—June 8.) 1300 w. 

*23001. The Gettysburg Week. Philip 
Schaff (Sc M-July.) 6000 w. 

23012. Character of the Armor Manufactured 
at the Carnegie Steel Works, as Demonstrated 
by Recent Trials. Ill (A & N J-June 23.) 
6000 w. 

*23085. The Latest Phases of the Bullet 
Proof Epidemic and Disclosures Referring to 
Certain Patents (Inv—June 16.) 4500 w. 

423107. How to Make West Vloint More 
Useful. F. A. Mitchel (N A R-July.) 2100 w. 

23126. Recent Trials of Rapid Firing Six 
Pounder Machine Guns. Ill. (Sc A-June 30.) 
600 w. 


23128. Bombs and Infernal Machines. Ill. 
Lieut. Col. Hennebert, in La Nature (Se A S- 
June 30.) 3800 w. 

23144. The Evolution of a Battleship. Ill. 
Albert Franklin Matthews (C M-July.) 6500 w. 

423145. ‘* The Star Spangled Banner.” 
John C, Carpenter (C M—July.) 3000 w. 

23153.—75 cts. American Military Roads and 
Bridges. P. S. Michie (J M S I-July.) 3500 w. 

23154.—75 cts. The Nicaragua Canal in Its 
Military Aspects. William K. Hamilton (J M 
S I-July.) 4ooo w. 

23155.—75 cts. Portable Intrenching Tools 
for Infantry. Ill. W.C, Wren (J M S I-July) 
5200 w. 

*23161. The Restoration of Joan of Arc. 
M. Munier—Jolain (Ch-July.) 1800 w. 

23213. Some Rare Napoleonic Medals. Ill. 
J. Howe Adams (Cos-July.) 3000 w. 

23215. Louis Kossuth. Ill Madam Adam 
(Cos-July.) 3300 w. 

23274. Our Nation’s Defenses. William P. 
Craighill (E R-June 30.) 6000 w. 

23310. The Stability of War Ships (Sc A- 
July 7.) 1000 w. 


23311. The Lengthening of the Gunboats 
Machias and Castine. Ill. (Se A-July 7.) 
goo w. 

*23366. ‘Transportation of a Torpedo Boat 
from Toulon to Cherbourg. Ill. M. Partiot 
(A E R J-July.) 4000 w. 

*23398. The Fastest Ship in the World—the 
‘* Daring.” (Eng L-June 29.) 1500 w. 

*23416. The New Thornycroft Torpedo 
Vessel. Editorial (E-June 29.) 3000 w. 

23462. Torpedo Boat ‘‘ Ericsson.” Ill. (1 
Age-July ) w. 

23480. Errant Ingenuity and Devious De- 
vices.—Tricks that Defy Inspectors.—Armor 
Plates. B. F. Spalding (A S-July 7.) 3000 w. 


Serials. 


20214. A General Review of Existing Ar- 
tillery. Gaston Moch (J M S I-Began March 
—3 parts to date—75 cts. each). 

21582. The New Regulations for Field For- 
tifications in the German Army. Ill. Thomas 
C. Patterson (J M S I-Began May—2 parts to 
date—75 cts. each). 

21991. The New Spanish Belted Cruisers. 
Ill. (E-Began May 4—4 parts to date—3o cts. 
each). 

MINING. 


*22645. Colorado’s New Gold Camps. Ill. 
Arthur Lakes Mag-Aug.) 3500 w. 

422666. Veculiarities of the Mystic Coal 
Seam. H. Foster Bain (A G-June.) 1200 w. 

422667. The Origin of Anthracite. Charles 
Rollin Keyes (A G-June.) 1200 w, 

22699. The Elk Garden and Upper Potomac 
Coal Fields of West Virginia. Joseph D. 
Weeks (A M & I’ W-June 8.) 2700 w. 

*22735. Russian Coalfields and Their Produc- 
tion (C G-June 1.) 3800 w. 

*22736. The Southeastern Coalfield (C G- 
June £.) 800 w. 

*22737. The Historical Hottenguer Shaft of 
the Epinac Colliery. M. Nongaréde (C G- 
June 1.) 3200 w. 

*22738. California Coal. J. Coventry l’Anson 
(C G-June.) 1500 w. 

*22753. The Lake Superior Sandstones. 
Letter from H. G. Rothwell (S-June.) 1200 w. 

*22761. Three Interviews—Opinions About 
Coolgardie (A M S-April 28.) 3800 w. 

The Coolgardie Goldfield (A M S- 


Deep Boring near Freidstadt, Aus- 
R. Nelson Boyd (Sc A S-June 16.) 


22812. Mines and Mills of Northern Cali- 
fornia. Carrol G. Sprague (M S P-June 9.) 
2000 w. 

22821. Zinc Ore Deposits of New Mexico. 
(Abstract.) William P. Blake (O P D R-June 
18.) [700 w. 

22834. The Amy and Silversmith Decision 
Again. R. W. Raymond (E M J-June 16.) 
1200 w. 


We supply copies of these articles. See introductory. 
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*22862. British Coal for the United States 
(C T J-June g.) 1000 w. 

*22875. Economical Development of the 
Rhenish-Westphalian Coalfield. (Extract.) Dr. 
Reismann-Grone and E. Schrédter (C G-June 8.) 
4200 w. 

*22876. Income Tax on Mines and Quarries 
(C G-June 8.) 85co w. 

*22877. The Working of Thick Coal Seams 
by Longwall. M. E. (C G-June 8.) 800 w. 

*22878. The Pacific Coast Coaltields (C G- 
June 8.) 1100 w. 

*22879. Steel v. Timber for Supporting the 
Roof of Mines. (Extract.) C. C. Ellison (C 
G-June 8.) 1400 w. 


*22881. Main Doors as Factors in the Venti- 
lation of Caal Mines Under the Effects of an 
Explosion of Gases. Ill. (C G-June 8.) goo w. 

*22882. Kolar Goldfields (Min W-June g.) 
1700 w. 

¢22951. The Miner’s Eight-Hour (Question. 


Walter Trevelyan Thomson (W R-June.) 3200 w. 
22962. Geology of the Cripple Creek Gold 
Mining District, Colorado. Whitman Cross 
(M I T-June 14.) 4800 w. 
Folsom’s Former Gold Yield. (E. C. 
R. in the Sacramento Bee) (MS P-June 16.) 
1200 w. 
22991. Florida Phosphate Industry (M R- 
June 22.) 1300 w. 


22985. 


23039. Coal in the South (B D-June 23.) 
g50w. 

*23051. The Shropshire Coalfields (C G- 
June 15.) 2500 w. 

*23052. On the Proportion of Carbon Diox- 


ide (Chokedamp) in Air Which Is Extinctive to 
Flame. Frank Clowes (C G-June 15.) 1500 w. 

*23053. The Mineral Development of Nova 
Scotia. (Abstract.) E. Gilpin (C G-June 15.) 
1600 w. 

*23054. The Probable Range of the Coal 
Measures in Southern England. W. Boyd-Daw- 
kins (C G-June 15.) 3200 w. 


*23055. Salt Deposits in the Isle of Man. 
(Abstract.) W. Boyd Dawkins (C G-June 15.) 
1000 w. 

*23056. Electrical Transmission of Power 


with Diphase Currents for Mining Purposes (C 
G-June 15.) 800 w. 

*23057. The Salt Mines of Carrick- Fergus. 
Alexander Miscampbell (C G-June 1§.) 1300 w. 
*23087, The Rating of Mines, E. J. Castle 
(I C T-June 15.) 4000 w. 


_ 23116. Alaska Gold Mines (Min R-June 14.) 
1700 w. 
23132. Phosphate Rock.—An Official Report 


by the United States Geological Survey (M R- 
June 2g.) 1600 w. 


23143. The Commercial Aspect of Coal Min- 
ing. (Extract.) G. A. Mitchell (C M R-June.) 
2000 w. 

+23148. Mine Explosions Generated by Gra- 


hamite Dust.—L scussion of . paper by William 
Glenn (Tr A M E-July.) 3300 w. 
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We supply copies of these articles, 


AUGUST, 


+23151. 
Coal-Fields of West Virginia. 
(Tr A M E-July.) 2800 w. 

23185. Facts About Metals.—Quicksilver 
and How It Is Mined, etc. (B J C-June 30.) 
1800 w. 


The Elk Garden and Upper Potomac 
J. D. Weeks 


*23188. The Goldfields of British Guiana (B 
T J-June.) 1200 w. 
*23191. The Deadlock in the Coal Trade 


Controversy (C T J-June 23.) 1400 w. 


*23204. Compressed Air for Transmission of 
Power in Coal Mines. M.E. (C G-June 22.) 
800 w. 

*23206. The Shropshire Coalfields and Their 
Surroundings. John Randall (C G-June 22.) 
1000 w. 

23277. New Markets for Coal (B D-June 30.) 
goo w. 

23286. Gold in (Quartzite and Porphyry. A. 


F. Wuensch (M I T-June 28.) 1600 w. 


23289. Negro Miners. Editorial (T-July 1.) 
550 w. 
23306. The Status of the Coal Miners’ Strike 


in Alabama (Ir Age-July 5.) 1200 w. 

23313. Underground Life and Labor in the 
Anthracite Region. (From the N. Y. Tribune.) 
(Se A S-July 7.) 3500 w. 

*23318. The Manchester Ship Canal.—Its 
Effect on Transportation and the Possibility of 
Putting Pennsylvania Anthracite Into England. 
W. H. Booth (C E-July.) 1500 w. 

*23319. Pumping with Compressed Air.— 
The Nottingham Colliery, Plymouth, Penna. 
Ill. (C E-July.) 2200 w. 


23364. Gold-Mining in Carolina. D. Allen 
Willey (M R-July 6.) goo w. 
*23419. Sosnowice Collieries, Dombrova 


Coalfield, Kussian Poland, Ill. (C G-June 29.) 
5500 w. 

*23421. The Transmission of Power by Com- 
pressed Air for Above-Ground Purposes. M. E. 
(C G-June 29.) 1200 w. 


*23422. Sliding Scales (C G-June 29.) 
4200 w. 
*23423. The Colliery Fireman: His Train- 


ing, Treatment, Position and Duties. 
Elce (I C T-June 29.) 4000 w. 

23437. <A Brief Sketch of Barnato’s Rise. 
(From the Chicago Times.) (Min K-June 21.) 
1200 w. 

23438. To Save Coal Waste. (From the 
Carbondale, Pa., Leader.) (Min R-June 21.) 
800 w. 


George 


Serials. 


12450. The Coal Fields of Canada. II. 
William Hamilton Merritt (C E-Began May, 
1893—13 parts to date—3o cts. each). 

19079. Talks on Quarrying. Edward H. 
Williams, Ir. (S-Began Jan.—5 parts to date— 
30 cts. each). 

20407. Mine Surveying.— Methods Employed 
in the Coal Fields of Pennsylvania, Otto C, 
Burkhart (C E-Began March—Ended July—5 
parts—30 cts. each). 


See introductory. 
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20413. Mining Methods. Ill. (C E-Began 
March—5 parts to date—30 cts. each). 

20414. Geology of Coal. Ill. (C E-Began 
March—5 parts to date—30 cts. each). 

20415. Mining Machinery. Ill. (C E-Be- 
gan March-——5 parts to date—30 cts. each). 

20416. Chemistry of Mining. Ill (C E- 
Began March—5 parts to date—30 cts. each). 

20737. British Ore Producing Districts to 
Compete with Spanish Minerals. Walter J. 
May (Inv-Began March 10—¥4 parts to date— 
30 cts. each). 

22045. The Wyalong Goldfield (A M S-Be- 
gan March 24—7 parts to date—30 cts. each). 

22053. The Ethridge Goldfield (A M S-Be- 
gan April 14—2 parts to date—30 cts. each). 

22055. Commercial Mining. F. Danvers 
Power (A M S-Began April 14—3 parts tu date 
—30 cts. each). 

22586. The Mineral Hydrocarbons. Henry 
G. Hanks (M S P-Began June 2—4 parts to 
date—15 cts. each). 

22616, Metal Mining. Albert Williams, Jr, 
(C E-Began June—2 parts to date—3o cts, 
each), 

22617. A Typical Gold Mine.—Description 
of the Standley Consolidated Mine, Colorado. 
Ill. Arthur Lakes (C E-Began June—2 parts to 
date—30 cts. each). 

22836. The Gold Mining Industry in Canada 
in 1893. Archibald Blue (E M J-Began June 
16—2 parts to date—15 cts. each). 

23207. The Origin and the Mode of the For- 
mation of Coal. Adolphe Firket (C G-Began 
June 22—1 part to date—30 cts). 

RAILROADING. 


Early American Locomotives and 
Cars. Ill. (E-June.) 1500 w. 

*22675. The Antofagasta (Chile) and Bolivia 
Railway (I & I-April 20.) 600 w. 

*22679. The Upper Egypt Railway Exten- 
sion. Ill (I & I-May 4.) 800 w. 

22711. Length of Steel Rails, with Editorial 
(R A-June 8.) 3000 w. 

22712. The Miners’ War Upon the Railways 
(R A-June 8.) 1200 w. 

*22728. The Mersey Railway Engines. III. 
Clement E. Stretton (RK W-June.) 700 w. 

*22729. The Barmen Electric Rack Railway. 
Ill. (R W-June.) 1800 w. 

*22731. Light Railways in Belgium. III. 
Frank B, Lea (R W-June.) 1800 w. 

22748.—75 cts. The Pacific Railway Debts. 
Henry K. White (J P E-June.) 9500 w. 

22757. Silver Memorial Vase of Department 
of Transportation Exhibits, World’s Columbian 
Exposition. Ill. (R R-June g.) 1200 w. 

22759. The Reported Amendment to the In- 
terstate Commerce Law, with Editorial (R R- 
June 9g.) 5700 w. 

22760. Couplers and Draft Appliances (R R 
-June g.) 1700 w. 

22802. 
Esrey Johnson, Jr. (E N-June 14.) 3300 w. 


*22659. 


The Stephenson Link Motion. J. 
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22808. Efficiency of Safety Plugs for Loco 
motive Boilers. (E N-June 14.) w. 

22815. Concerning Locomotive Boiler Con- 
struction, James Spiers (R G-June 15.) 
1200 w. 

22516. Steel Freight Car Truck Frames, with 
Editorial. Ill. (RK G—June 15.) 5600 w. 

22817. Economy of Locomotives Compared 
with Stationary and Marine Engines (R G—-June 
15.) 1000 w. 

22818. A Drawbar for Elevated Railroad 
Service. Ill. Design of D. L. Barnes (R G- 
June 15.) 700 w. 

22819. Internal Friction of Locomotives (R 
G-June 15.) 2300 w. 

*22822. French Railway Problems (R’y T- 
June 9.) 750 w. 

22899 Are Fast Freight Lines an Evil ? 
Editorial and Letters (R A-June 15.) 2200 w. 

22900. The Railways and Coal Mine Strikers 
(R A-June 15.) 700 w. 

The Year's Progress in Car Construc- 
tion. Ill, (R A-June 15.) 1600 w. 

22902. M. C. B. Association Report on Steel 
Tired Wheels. Ill. (R A-June 15.) 250 w. 

*2e914. Rack Railways (R P L-June 1.) 
1200 w. 

*22915. 
I ) 2100 w. 

*22916. The Liverpool and Manchester Rail- 
way Sixty-five Years Ago.—Letter from George 
Stephenson, Oct. 25, 1829. (R P L-—June 1.) 
1300 w. 

t22020. The Nilgiri Railway. III. 
May 12.) 1200 w. 

*22928. The Uganda Railway (Tr—June’s.) 
2100 w. 

22988. Impact Tests of M. C. B. Couplers 
(E N-June 21.) 1300 w. 

Track Circuit Connection for Lock- 
G-June 22.) 


22g0!I. 


Great Train Robberies (R P L-June 


(I E- 


22998. 
and-Block Signaling. III. 
1200 w. 

22999. Irregular Wear of Locomotive Driv- 
ing Wheels. Ill. (R G—June 22.) 2000 w. 

$23025. Track. L. F. Loree(B U W—No. 
I.) 9500 w. 

23073. Car Mileage and Accounts. Editorial. 
(R R-June 23.) 1000 w. 

23074. The Requirements of Railroad Man- 
agement (R R-June 23.) 800 w. 

23084. The Heilmann Electric Locomotive. 
—Translation of an Article in L’Independant 
Remois (Eng-June 23.) 1200 w. 

*23088. Light Railways for Agriculture (I C 
T-June 15.) 1100 w. 

*23091. The London and South-Western 
Railway and Its Services (E—June 15.) 1800 w. 

23103. High Freight Rates (A S-June 23.) 
1300 w. 

23105. Report on Wheel and Flange Gauges. 
Ill. (R A-June 22.) 5000 w. 

23135. The St. Alban Landslide, 
Quebec. Ill. (R G-June 29.) 1000 w. 


near 
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23136. The Leslie Locomotive Fire Kindler 
G-June 29.) 1300 w. 

23137. Settlement of Demurrage on the ‘‘ 24- 
Hour Average” Basis. A. M. Simmons (R G- 
June 29.) 1500 w. 


23174. Drakeshoe Tests by the Master Car 
Builders’ Association. Ill, (E N-June 28.) 
1500 w. 

23178.  Steel-Tired Wheels in Use in the 


United States. Ill. 
23150. Kesults of Tie Preservation by the 
Welihouse Process (E N-June 28.) 500 w. 


(E N-June 28.) 300 w. 


23287. War Upon the Public.—An Exten- 
sive Kailway Strike Inaugurated under Pretense 
of boycotting Pullman Cars A-June 29.) 
2500 

23258. The Freight Bureau’s Victory over 
Southern Railways (Kk A-—June 29.) 1200 w. 

2325y. Year’s Progress in Locomotive Con- 
struction. Ill, (R A-June 2g.) 2200 w. 


*23263. A Tripin Old Mexico. Ill J. A. 


H. (L_ E-July.) 2c00 w. 

*23264. Block Signaling. Editorial. (L E- 
July.) 2000 w. 

*23266. Scienceof Railroading. J. E. Phelan 


(L E-July.) 1500 w. 

*23267. Uniform Air Pressure.—Letter from 
George Holmes (L. E-July.) 1800 w. 

23285. Nebraska’s Apparent LIlostility to 
Railroads. J. W. Johnson (From the Indepen- 
dent.) (R R-June 30.) 2300 w. 

*23299. Keport of Committee on Lubrication 
of Cars (N C B-July.) 4300 w. 

*23300. Report of Committee on Ventilation 
of Passenger Equipment (N C b-July.) 3800 w. 

23352. ‘The International Railway Congress 
(E N-July 5.) 2600 w. 

23355. Compressed Air and Hydraulic Ma- 
chinery in Car Shops and Yards. Ill. (E N- 
July 5.) 1800 w. 


23357. Forty Years’ Decrease in Freight 
Rates. L. S. and M. S. Ry. (E N-July 5.) 
400 w. 

23367. Renewal of Drawbridge on the Jack- 


sonville, Tampa and Key West Railroad. IIl. 
(R G-July 6.) 1500 w. 


23368. English Experience of Train Light- 
ing by Electricity. C. H. G. (R G-July 6.) 
1800 w. 

23369. Freight Car Statistics. (Extract.) W. 


W. Wheatly (R G—July 6.) 1200 

23371. Cost of Maintenance of Locomotives. 
Editorial (R G-July 6.) 1700 w. 

*23424. Railway Development and Prospects. 
(I C T-June 29.) [100 w. 

23476. The Financial Folly of the Strike. 
Editorial (R A-July 6.) 600 w. 

23477. TheGreat Strike—War of the ‘‘ Amer- 
ican Railway Union” on the Railways and the 
Entire Public (R A-July 6.) 5500 w. 

23479. The Railroad Strike. Editorial (B D- 
July 7.) 1000 w. 

Serials, 


15496. Railroad Copper-smithing. Ill. John 


We supply copies of these articles. 
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AUGUST, 


Fuller, Sr. (L. E-Began Sept. 1893—9 parts to 
date—30 cts. each). 

17826. The Evolution of the Air-Brake. III. 
Paul Synnestvedt (R E M-Began Dec.—7 parts 
to date—15 cts. each), 

22399. Present Practice in Specified Load- 
ings for Railroad Bridges. Ward Baldwin (R G 
-Began June 1—3 parts to date—15 cts. each). 

22863. American Railway CarCouplers. IIL. 
(E-Began June 8—Ended June 2g—4 parts--30 
cts. each), 

22869. The Enlargement of Liverpool Street 
Station, Great Eastern Railway. Ill. (Eng L- 
Began June 8—3 parts to date—3o cts. each). 

22893. The Progressive Centralization of 
Power in the Federal Government. (From the 
Independent.) Aldace F. Walker, with Editorial. 
(K R-Began June 16—Ended June 23—2 parts 
—15 cts. each), 

22918. The Early History of the Great 
Northern Railway. G. A. Sekon (R P L-Be- 
gan June I—1I part to date—30 cts), 

STREET RAILWAYS, 

22782, Budapest Electric Conduit Railway 
(E W-June 16.) 1000 w. 

22788. Gas Motors for Street Railways— 
From report of William E. McKay (Sc A S-June 
16,) 2500 w. 

22814. Kinks in the Cable (M S P-June g.) 
goo w. 

*22850. Tramway Traction in Newcastle- 
upon-Tyne (E E L—June 8.) 4500 w. 


*22853. Cycle Railways: A New Departure 
in Cycling. W. Cave Thomas (Inv-June 9.) 
goo w. 

*22856. Motor Inspection, William M. Ram- 


sey (S K R-June 15.) 800 w. 

*22858. The Electric Railway as a Philan- 
thropist (S R R-June 15.) 1000 w. 

*22859. Time Tables and Train Schedules 
(S RK R-June 15.) 700 w. 

*22860. Operating Expense of the Intra- 
mural Electric Elevated Railway (S R R-June 
15.) 1200 w. 

*22861. A Cable Railway on the Ice. Ill, (S 
R R-June 15.) 750 w. 

22903. Annual Report of the Budapest Elec- 
tric Railway System (S R G-June 16.) 700 w. 

22905. Steam and Electric Railways. Thomas 
L. Greene (S R G-June 16.) 1g00 w. 

*22917. How to Provide for the Increasing 
Suburban Traffic, G. A, Sekon (R P L-June 1.) 
2000 w. 

22964. Estimated Cost of Substituting Elec- 
tricity for Cable on the Brooklyn Bridge (E E N 
Y-June 20.)700 w. 

23075. Electric Railway Motor Tests. W. 
Nelson Smith (S R G—June 23.) 1800 w, 

23139. Electrolysis—Its Causes and Cure (M 
S P-June 23.) 4200 w. 

*23227. Hamburg Electric Railway. Ill. 
(E R L-June 22.) 1400 w. 

+23338. Cincinnati and Its Street Railways. 
Ill, C. B. F.(S R J-July.) 10500 w. 
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+23339. The Electric Railway of Genoa, 
Italy. Ill, (S. R. J-July.) 1800 w. 

+23340. The Wheel and the Rail. Ill. Fred 
H. Fitch (S R J-July.) 3500 w. 

+23341. Hot Springs, Ark. ; Memphis, Tenn. 
Ill, C. B. F.(S R J-July.) 5500 w, 

23395. The Overhead Trolley System. O. 
M. Rau. (From Cassier’s Magazine.) (E I- 
July.) 3300 w. 

*23458. ‘The Three-Wire System in Traction 
Work. Ill. E R L-June 29.) 700 w. 

23464. Results of Electrolysis in St. Joseph, 
Mo. (5 R G-July 7.) 1600 w. 

23467. ‘The Law of Negligence as Applied to 
Electric Street Car Collisions. RK. D. Fisher 
(S R G-July 7.) 1200 w, 

Serials. 

18711. Electric Railway Motors ; Their Con- 
struction and Operation. Nelson W. Perry (S 
R G-Began Jan. 6—26 parts to date—15 cts. 
each), 

21747. Steam Tramway Locomotives. IIl. 
H. Conradi (R W-Began Apri!l—3 parts to date 
— 30 cts. each). 

22085. Metropolitan Railways of New York 
and London (R G-Began May 18—4 parts to 
date—15 cts. each). 

23260, Electric Railway Conduit Systems. 
Ill. F. Jarvis Pattin (S R G-Began June 30—2 
parts to date—15 cts. each). 


SANITARY ENGINEERING. 


*22654. The Chicago Drainage Channel and 
Waterway. Ill. George P. Brown (E Mag- 
Aug.) 3000 w. 

*22721. Sewer and Drain Ventilation. W. 
W. West (S R-June 2.) 2500 w. 

22907. A Study of Sewerage Assessments, 
Ill. (E R-June 16.) 2700 w. 

22959. Lessons in Practical Plumbing. III. 
Grayson (S P-June 15.) 2300 w. 

23020. The Chautauqua Sewage Disposal 
Works. Ill. (E R-June 23.) 1300 w. 

23095.—75 cts. ‘The Removal of Pathogenic 
Bacteria from Drinking Water by Sand Filtra- 
tion. George W. Fuller (T Q-Dec.) 3600 w. 

23096.—75 cts. The Metropolitan Sewerage 
System. Ill. Howard A, Carson (T Q-Dec.) 
5500 w. 

$23146. What German Cities Do For Their 
Citizens— A Study of Municipal Housekeeping. 
Albert Shaw (C M-July.) 9500 w. 

*23160. Women and Sanitary Science. M. 
V. Shaler (Ch-July.) 1200 w. 

23184. Method of House Drainage, Dis- 
posal of Waste and Ventilation (Met. W-June 
30.) 1400 w. 

23273. The Quality of Water Supplies. (Ab- 
stract.) John W. Hill (E R-June 30.)1600 w. 

23390. ‘Tests of Cement Sewer Joints. III. 
(E RK-July 7.) 1400 w. 

*23427. The Destruction of Refuse in a De- 
stroyer on the Blast Furnace Principle (I & I- 
June 29.) 1800 w. 


Serials. 


5358. Sewage Purification in America. 
(E N-Began July 14, 1892—41 parts to date— 
15 cts. each). 

14839. Water Purification in America (E N 
—Began Aug. 3, 1893—13 parts to date—15 cts. 
each), 

21473. The Difficulties, Design and Econom- 
ical Working of Dust Destructors (I & I-Began 
April 13—3 parts to date—30 cts. each). 

22758. The Chicago Drainage Canal. II. 
(R R-Began June 9—4 parts to date—15 cts, 
each), 

22995. Mechanical Heating and Ventilation. 
M. C, Huyett (1 A-Began June—1 part to date 
—45 Cts). 

23275. Plumbing in Manhattan Life Insur- 
ance Building. Ill. (E R-Began June 30—1 
part to date—15 cts). 

23393. Ventilation of the National Ilouse of 
Representatives (E R-Began July 7—1 part to 
date—15 cts). 

23410. The Heating and Ventilation of 
Large Buildings. Alfred R. Wolff (J F I-Be- 
gan July—tr part to date—45 cts). 


STEAM ENGINEERING. 


*22674. Pump Valves (I & I-April 20.) 
2500 w. 

*22677. The Glasgow and West of Scotland 
Smoke Abatement Association (I & I-April 27.) 
1500 w. 

22827. Errors of Measurements of Power 
by the Steam Engine Indicator. D.%S. Jacobus 
(S In-April.) 3500 w. 

22846. Boiler Inspection in New York City. 
W. B. Ruggles (S V-June 15.) 1600 w. 

*22885. The Revival of the ‘* Single” En- 
gine. W. B. Paley (M W-June 8.) 1100 w. 

22891. Corrosion in Steam Drums. IIl. (B 
J C-June 16.) 1500 w. 

*22943. Early Steam Road Locomotives. 
Editorial (P Eng-June 8.) 2300 w. 

*22946. The Grafton High-Speed Engine. 
Ill. Edward W. Anderson (P Eng-June 8.) 
5000 w. 

22966. Proper Connection of Steam Boilers 
and Engines (Abstract of Discussion presented) 
by Theodore F. Scheffler.) (Ir Age-June 21. 
2100 w. 

22997. Boiler Pumps. George Smail (S E- 
May.) 2000 w. 

23022. Hot-Water Heating Apparatus in a 
Danbury, Conn., Church. III. (E R-June 23.) 
1200 w. 

*23070. The Indicator Card of the Oil En- 
gine. Ill. J. F. Conradi (Eng L—June 15.) 
1200 w. 

23122. Mechanical Draft. Editorial (Ir Age- 
June 28.) 1200 w. 

23183. Types of Heating Boilers in the 
United States. Arthur C. Walworth (Met W- 
June 30 ) 4500 w. 

23187. Smoke Nuisance in Boston.—What 
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Is Being Done to Abate It (B J C-June 30.) 
2800 w. 


*23192. The External Corrosion of Steam 
Boilers. Ill. (M W-June 22.) 1600 w. 
*23203. Liquid Fuelinthe Future. R. Nel- 


son Boyd (C G-June 22.) 3200 w. 

23269. Moral Responsibility of Accidents in 
Steam Plants, Editorial (M G-June 30.) 1000 w. 

23270. Heat Units and Specifications for 
Pumping Engines. Albert F. Hall (M G-June 
30.) 3000 w. 

*23401. Compression in Steam Cylinders. 
Editorial (Eng L-June 29.) 1400 w. 

423412. Smoke Preventing Appliances. W. 
F. Sicard (J F I-July.) 3500 w. 

Serials. 

17823. Designing Corliss Gears. Ill. James 
Dunlop (P Eng-Began Noy. 24, 1893—g parts 
to date—30 cts. each), 

18986. Boiler Calculations. James F. Ho- 
bart (S M-Began Jan. 15—8 parts to date—15 
cts. each). 

19709. The Indicator and Its Diagrams. III. 
Charles Day (P Eng-Began Feb, 2—13 parts to 
date—30 cts. each), 

20182, The Elements of Boiler- Making. III. 
C. E. Fourness (L E-Began March—5 parts to 
date—30 cts. each). 

22874. Six German Steam Boiler Experi- 
ments with the Same Coal (Ruhr.) Ill. Bryan 
Donkin (Eng L-Began June 8—Ended June 15 
—2 parts—30 cts. each). 

23251. National Boiler Insurance Company. 
Ill. Extract from Annual Report of Edward 
G. Hiller (P Eng-Began June 22—Ended June 
29—2 parts—30 cts. each). 

TELEPHONY AND TELEGRAPHY, 

22779. ‘The Invention of the Telegraph.— 
Letters from Stephen Vail and Edward L. Morse 
(E W-June 16.) [100 w. 

22781. The Kineto Phonograph. Ill, (E W- 
June 16.) 1200 w. 

22789.’ Telephone Rates in Europe (Sc A S- 
June 16.) 500 w. 

22980. A Method of Measuring Telephonic 
Currents and Electromotive Forces. Ill. Harris 
J. Ryan (E W-June 23.) Soo w. 

22986. Growth of the Telephone Business 
(M S P-June 16.) 850 w. 

22987. Speed of Ocean Telegraphy (M S P- 
June 16.) 1800 w. 

f23011. Underground Telegraph Cables in 
West Africa (I K W-June 15.) 1000 w. 
Machine Currents and Railroad Tele- 


23013. 
graph Lines, J. W. Lattig (E A-June 23.) 
800 w. 

23014. The Telephone and the Railroad. 


Charles Selden (E A-June 23.) 1000 w. 
23140. Batteries for Use with Telephones 
(MS P-June 23.) goo w. 


23308. The Load Line in Telephone Ex- 
changes. Ill, A. V. Abbott, Jr. (E N Y-July 
4.) 4000 w. 


We supply copies of these articles. 


AUGUST, 


23314. Howto Make Telephones and Tele- 
phone Calls, Ill. (Se A S-July 7.) 2600 w. 
23358. Invention of the Telegraph. Letter 


from Stephen Vail (E W-July 7.) 1200 w. 
23374. Telephone Service on French Kail- 
roads. (Abstract.) G. Dumont (W E-July 7.) 
800 w. 
*2344r. 
Telephony. 
1800 w. 


A Contribution to the Theory of 
A. E. Kennelly (El-June 29.) 


Serials, 

23307. The Development of the Electric 
Telegraph. Stephen Vail (E N Y-Began July 
4—I part to date—15 cts). 

MISCELLANEOUS. 

22106. Mr. Balfour on Bimetallism. 
stract.) (E M J-May 19.) 1800 w. 

*22t11. Records of Engineering Experience. 
Editorial (E-May 11.) 3500 w. 

The Antwerp Exhibition, 
(E-May 11.) 3800 w. 

f22129. Nicaragua and the Mosquito Coast, 
Il]. Robert N. Keely (P S M-June) 4000 w. 

f22130. The Cincinnati Ice Dam. Fred- 
erick Wright (P S M-June.) 5500 w. 


(Ab- 


Editorial 


#22112, 


422136. ‘The Rubber Trade as Conducted in 
Para. M. F. Sesselberg (I R W-May 15.) 
4000 w. 


*22143. Notes on Glass. Emma E, Everist 
(1 C B-May 11.) 1800 w. 

*22173. The Sources and Applications of 
Borax. E, L. Fleming (C T J-May 19.) 2000 w. 

¢22189. Topical Discussions and Interchange 
of Data. Ill, (AS M E-June.) 3500 w. 

*22250. The University of Michigan—Ann 
Arbor (E-May 18.) 2200 w. 

*22256. Farmers, Fallacies and Furrows. J. 

Sterling Morton (F—June.) 3700 w. 
The Kenewed Agitation for Silver 
Coinage: I. Need of an International Agree- 
ment. Franklin H. Head. II. The Folly of 
Further Agitation. Joseph C. Hendrix (F-June.) 
gooo w. 

*22273. Report of the Royal Commission 
for the Chicago Exhibition (J S A-May 18.) 
30000 w. 

22301. 
Efficient Workmen., 
May 26.) 3800 w. 

22382. The Panama Scandal. III. 
Barrés (Cos-June.) 4000 w. 

422384. Ona Mission for Kossuth, Ill. W. 
J. Stillman (C M-June.) 5800 w. 

422386. The Single Tax in Actual Applica- 
tion. Hamlin Garland (A-June.) 2500 w. 

*22417. _Engineers of To-Day—and Yester- 
day. James Henry Greathead. Ill. (E Rev- 
May 21.) 2000 w, 

22432. ‘The Indian Silver Experiment (E M 
J-June 2.) 1000 w. 

*20524. Practical Training Schools. 
rial (I & I-May 18.) 1200 w. 

+22531. The Geological Relations of th, 


*22258, 


The Education and Production of 
Henry Cribben (A Ar- 


Maurice 


Edito- 
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Southern Appalachian Bauxite-Deposits. C. 
Willard Hayes (Tr A M E-June.) 3600 w. 

22537. The Bauxites: A Study of a New 
Mineralogical Family. Francis Laur (Tr A M 
E-June,) 3000 w. 

422539. The Torsional Theory of Joints. 
George F. Becker (Tr A M E-June.) 3000 w. 

*22582. The Earthenware Industry in Eng- 
land.—Extract from Report of Wendell C. War- 
ner (I S F-June.) 1600 w. 

22583. American Sculptors. J. Q. A. 
Ward and His Work. Ill. (Ml N-June.) 
1400 w. 

*22590. Light and Heat Station of the Uni- 
versity of Pennsylvania. Samuel B. Locke (E 
M-June.) 1800 w. 

22612. The Excavations at Argos. Edward 
Robinson in Boston Evening Post (A & B-June 
9 ) 1800 w. 

22627. What are Atoms ? Payton Spence (E 
A-June g ) 1500 w. 

*22650. Our Enormous Annual Loss by Fire. 
Edward Atkinson (E Mag-Aug.) 3000 w. 

*22660. The Supremacy of Britain’s Trade. 
Editorial (E-June 1.) 2500 w. 

422662. A Reconnaissance of the Aban- 
doned Shore Lines of the South Coast of Lake 
Superior. Ill F. B. Taylor (A G-June.) 
7500 w. 

$22663. The Kames of the Oriskany Valley. 
T. W. Harris (A G-June.) 2500 w. 

$22664. Lake Ronkonkoma and Other Gla- 
cial Features of Long Island. John Bryson 
(A G-June.) goo w. 

422665. The Originof Drumlins. Ralph S. 
Tarr (A G-June.) 5200 w. 

+22705. Note on Some Appendages of the 
Trilobites. Ill. Charles D. Wolcott (G M- 
June.) 2500 w. 

+22706. The Basic Eruptive Rocks of Grau 
(Norway) and Their Interpretation. A Criti- 
cism. H. J. Johnston-Lavis (G M-June.) 
1200 w. 

+22707. The Most Recent Changes of Level 
and Their Teaching.—The Raised Beaches, 
Henry H. Howorth (G M-June.) 3000 w. 

422741. Kidd’s ‘‘ Social Evolution.”—Re- 
view by Lord Farrar (C R-June.) 5500 w. 

22742. Market Gambling. W. E. Bear 
(C R-June.) 7000 w. 

422743. The Race Problem in America. 
Charles F. Aked (C R-June.) 4800 w. 

$22744. Bimetallists at the Mansion House, 
M. G. Mulhall (C R-June.) 2000 w. 

22745.—75 cts. Monetary Standards. John 
Cummings (J P E-June.) 7200 w. 

22772. Peter Cooper. Ill. (B & W-June.) 
800 w. 

$22775. Checks on Democracy in America. 
George Washburn Smalley (N C-June.) 7800 w. 

+22776. Some Great Churches of France. 
II, Vézelay. Walter Pater (N C-June.) 3600 w. 

¢22800. Local Taxation—Its Amount and 


Burden. W. M. J. Williams (F R-June.) 
8800 w. 

$22823. The Bimetallist Agitation (B M- 
June.) 3000 w. 

+22824. The New Taxes and the Graduation 
Principle. W. R. Lawson (B M-June.) 4400 w. 

422825. British Syndicates and Syndicating 
(B M-June.) 4200 w. 

22829. The Determination of the Calorific 
Power of Coals by Means of a Mahler Calori- 
meter, Ill. A. R. Leeds (S IneApril.) 3000 w. 

*22872. China and Her Progress. Editorial 
(Eng L-June 8.) 1700 w. 

22909. Granite Beds Repaired with Type- 
Metal. Ill. (E R-June 16.) 800 w. 

*22942. Power Distribution by Electricity, 
Water and Gas. Ed. C. de Segundo (G W- 
June 9.) 4600 w. 

$22952. The Nationality Movement of the 
Nineteenth Century. John Downie (W R- 
June.) 5700 w. 

22953. Prosperity and Prices. Cecil B. 
Phipson (W R-June.) 7400 w. 

‘ 22955.—$1. The Theory of Sociology. 
Franklin H. Giddings (An A A-July.) 13000 w. 

22992. The California Midwinter Exhibition. 
Ill. (Sc A-June 23.) 1200 w. 

22993. The Old University Building.—Its 
Once Distinguished Occupants (Sc A-June 23.) 
1800 w. 

+23006. A Visit to the Amazon Rubber 
Country. Ill. Hermann Reimers (I R W-June 
16.) 1800 w. 

$23007. Hand-Made vs. Machine- Made Hose 
(I R W-June 15.) 100 w. 

+23008. Do the Amazonian Rubber-Trees 
Grow on Uplands? Courtenay De Kalb (I R W 
—June 15.) 600 w. 

$+23009. The Use of Rubber Hose in Horti- 
culture. C. L. Allen (I R W-June 15.) 1000 w. 

$23010. Vulcanized Fibre as a Substitute for 
Hard Rubber (I R W-June 15.) 1800 w. 

23017.—25 cts. Agriculture and the Tariff. 
Leonard Rhone and J. D. Weeks (A M & I W- 
June 22.) 1600 w. 

23019. The American Propaganda at the 
Antwerp Fair (A & B-June 23.) 1800 w. 

*23029. The Industries and Prospective 
Sources of Wealth in New South Wales. J. 
Inglis, with Discussion (J S A-June 15.) 
8500 w. 

*23032. Dr. Armstrong on the Publication of 
Scientific Literature (N-June 14.) 5000 w. 

*23043. A Cycle Ride in Northern France. 
—The Festival of Ste Jeanne d’Arc at Orleans, 
Ill. (R of R-June 15.) 5000 w. 

*23062. Power Distribution by Electricity, 
Water and Gas.—Discussion of paper by Ed. de 
Segundo (G W-June 16.) 2200 w. 

*23064. Antonio Canova (A L-June 15.) 
2500 w. 

23100. The Art of Taking Casts. S. Bol- 
land (F D-June 10.) 1800 w. 


We supply copies of these articles. See introductory, 
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23106. The Postal Service at New York 
Charles W. Dayton (N A R-July.) 3800 w. 


*23117.. The Kind of Money that Would 
Rule the World. M. D. Harter (F-July.) 
2700 w. 

*23189. Canadian Tariff Changes.—Taking 


Effect March 27, 1894 (B T J-June.) 6000 w. 

*231g0. Tariff Changes and Customs Regu- 
lations. —Russia, Sweden and Norway, Germany 
and Spain, France, Portugal, Italy, Roumania, 
United States, Mexico, Brazil, etc. (B T J-June.) 
4800 w. 

$23195. 
from the Neocomian of Kansas, II. 
Cragin (A G-July.) 3500 w. 

+23196. Causes and Conditions of Glaciation. 
Warrer Upham (A G-July.) 2500 w. 

423197. The Present Condition of the Earth's 
Interior as Viewed from the Standpoint of the 


New and Little- Known Invertebrata 
F. W. 


Nebular Hypothesis. W. H. Seamon (A G- 
July.) 1600 w. 
+23198. Notes on Some Localities of Meso- 


zoic and Paleozoic in Shasta County, California. 
Harold W. Fairbanks (A G-July.) 2000 w. 

#23199. Ona Recent Diamond Find in Wis- 
consin and on the Probable Source of This and 
Other Wisconsin Diamonds. W. H. Hobbs 
(A G-July.) w. 

423200. The Early Stages of Bactrites. Lil. 
John M. Clarke (A G-July.) 1800 w. 

*23216. Engineers of To-day—and Yester- 
day. E. Windsor Richards. Ill. (E Rev- 
June.) 2000 w. 

*23217. Public Works in the Australasian 


Colonies. R. Price-Williams (E Rev-June.) 
1800 w. 

*23223. The First Monopoly Patent (E- 
June 22.) 1600 w. 

*23233. The Growth of Wealth in France 


and England (Ll C T-June 22.) 1300 w. 

*23234. The Present and the Future of 
American Industry. Editorial (I C T-June 22.) 
1350 w. 

*23249. Decorative Art and Elementary Ed- 
ucation. Selwyn Image, with Discussion (J S 
A-June 22.) 8400 w. 

23262. The Doctrine of Bimetallism. Fran- 
cis A. Walker (B I S-June 30.) 1350 w. 

23288. I. Cotton Seed and Its Products. 
Ill. George F. Payne. II. The Various 
Stages of Reduction. Ill. III. Industrial Ap- 
plications of Cotton Seed Oil. Robert Grim- 
shaw (T-July 1.) 18500 w. 

+23291. On the Occurrence of a Large Area 
of Nepheline Syenite in the Township of Dun- 
gannon, Ontario. Frank D. Adams (A J S- 
July.) 2800 w. 

$23292. ‘Tertiary Changes in the Drainage 
of Southwestern Virginia. Marius R. Camp- 
bell (A J S-July.) 3000 w. 

23293. On Some Methods for the Deter- 
mination of Water. Ill. S, L. Penfield (A JS 
-July.) 2200 w. 

423294. The Upper Vicksburg Eocene and 
the Chattahoochee Miocene of Southwest Geor- 


We supply copies of these articles. See introductory. 


AUGUST. 


gia and Adjacent Florida, A. F. Foerste (A J 
S-July.) 5200 w. 

423295. On Gabbros in the Southwestern 
Adirondack Region. C. H. Smyth, Jr. (A J S- 
July.) 4000 w. 

+23296. Footprints of Vertebrates in the 
Coal Measures of Kansas. Ill, O.C. Marsh 
(A J S-July.) 1200 w. 

423297. The Typical Ornithopoda of the 
American Jurassic. Ill. O.C, Marsh (A J S- 
July.) 2000 w. 

+23298. Eastern Division of the Miohippus 
Beds, with Notes on Some of the Character- 
istic Fossils. Ill. O.C. Marsh (A J S-July ) 
1500 w. 

23309. Steam and Electric Cable-Ways for 
Logging and Canal Boat Towing. Ill. Richard 
Lamb (E N Y-July 4.) 2600 w. 

23354. The Prospects for Young Engineeis 
—A Symposium, with Editorial (E N-July 5.) 
g500 w. 

+23362, On Money and Bimetallism. G. A. 
Russell (A P R-May 15.) 1700 w. 

+23363. New South Wales Land Law. E. 
L. Du Faur (A P R-May 15.) 1600 w. 

24365. Edward Atkinson Discusses Gold and 
Silver (M R-July 6.) 2700 w. 

23379. Monometallism and Protection. C. 
S. Thomas (A-July.) 4800 w. 


23380. India Silver, Wheat and Cotton. 
Samuel Leavitt (A-July.) 3500 w. 

+23402. Wholesale Prices. A. E. (B M- 
Juiy.) 1500 w. 

423403. The Bimetallic Agitation. J. P. 


Heseltine (B M-July.) 3800 w. 


Serials. 

18930. Carnot and Modern Heat. Oliver 
Lodge (Eng L-Began Jan. 5—13 parts to date 
—30 cts. each). 

19052. Notes on the Manufacture of Ropes 
Ill. W.C, Popplewell (P Eng-Began Jan. 12 
—6 parts to date—30 cts. each). 

21763. Engineering Practice and Education 
Gaetano Lanza (J F Il-Began May—3 parts to 
date—45 cts. each). 

22446. The Covered Markets of Europe. 
Marc Aurelio Boldi (E-Began May 25 -Ended 
June I—2 parts—30 cts. each). 

22657. The Dry Method of Making Portland 
Cement. Chr. Engelhart (E-Began June 1— 
Ended June 22—3 parts—30 cts. each), 

22687. On the Development of the Coach. 
Ill. Henry Stooke (I C B-Began June I1—r 
part to date—3o cts). 

22708. The Corrugation of the Earth’s Sur: 
face and Volcanic Phenomena. Arthur Vaughan 
(G M-Began June—1 part to date—3o cts). 

22848. Physical Units. Magnus Maclean 
(E E L-Began June 8—3 parts to date—30 cts. 
each), 

23406. Notes on Russian Geology--The 
Black Earth, W. F. Hume (G M-Began July 
—I part to date—4s5 cts). 
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A CATALOGUE OF LEADING ARTICLES PUBLISHED CURRENTLY IN THE TECHNICAL JOURNALS 
OF THE UNITED STATES AND GREAT BRITAIN. 


HIS index has been very properly described as ‘‘ the greatest step that has been taken in recent 
years towards systematizing work ” for the engineer, the architect, the electrician, the railway 
manager, and the business man, The list of publications regularly indexed will show that it 

covers a world-wide range of the best technical literature, and all the articles are so conveniently 
classified under general headings, that within a few minutes, once a month, an active man can 
learn of everything of any importance that has been published during the month in relation to the 
subjects in which he is interested. In short, it is to the practical mau just what Poole’s celebrated 
index to periodicals has long been to the literary worker, but with this essential improvement— 
namely : that in addition to indicating just when and where \eading articles have been published, 
we undertake to supply copies of the articles themselves. The unparalleled convenience and economy 
of this double service can readily be appreciated. 


In ordering articles from us, care should be taken to give the number, not the titlealone. The price of 
a single article is 15 cents; those indicated by an asterisk (*), 30 cents, and by a dagger (+), 45 cents; and 
where the cost is above this, the price is given immediately after the number. In every case the price 
is closely regulated by the cost to us of a single copy of the publication from which the article is taken. 

To avoid the inconvenience of small remittances and to cheapen the cost of articles to those who order 
frequently, we sell coupons at the rate of 15 cents each, or 15 for $2, 40 for $5, and 100 for $12.50. 
Each coupon is receivable in exchange for one 15-cent article ; those marked * require two coupons; those 
marked + require three coupons; and for the articles of higher price, one coupon for each 15 cents: thus, 
a7v5e. article requires five coupons. Samples of these coupons will be sent free for examination. They 
need only a trial to demonstrate their great convenience and economy. 

{In the body of the index only the initials of the journals quoted are given, and these can be readily 
identified by the following list of periodicals. Other abbreviations are: Ill=Illustrated. W=words.] 


THE AMERICAN PRESS. | 


Arena. m.. $5. Boston. Brick Builder. m. $2.50. Boston. 
p 0 ere American Architect. w. $6. Boston. BC...... Boston Commonwealth. w. $2.50. Boston. 
Aer......Aeronautics. m. $1. N.Y. [tee The Black Diamond. w. $3. Chicago. 


AnAA..Annals of Am. Academy of Political and B&D....Builderand Decorator. m. $2. Minneapolis 
Social Science. b-m. $6. Philadelphia. BGS....Bul. Am. Geog.Soc. g. $5. New York. 
AAn.... American Analyst. f. $1. New York. BIS.....Bul. Am. Iron and St. Asso. w. $4. Phila. 
AAr.... American Artisan. w. $2. Chicago. BJOC....Boston Jour. of Commerce. w. $3. Boston, 
AS&B....Architecture and Building. w. $6. N.Y. BU W...Bul. of the Univ. of Wisconsin. 
ABD....Architect, Builder and Decorator. m. $2. B& W...Builder and Woodworker. m. $1. N.Y. 


Minneapolis. Wriceexe -Compass. m. $1. New York. 
ACJ....Am.Chem. Journal. b-m. $4. Baltimore. CA...... Calif. Architect. m. $3. San Francisco. 
Architectural Era. m. $3. N.Y. Can A.. Canadian Architect. m. $2. Toronto. 
AER wv.Am. Eng. and Railroad Journal. m.$3.N.Y, C&B... Carpentry and Building. m. $1. New York. 
Rs vive Am. Geologist. m. $3.50. Minneapolis. CE ..... Colliery Engineer. m. $2. Scranton, Pa. 
AGLJ..Am. Gas Light Journal. w. $3. New York. CEN... Canadian Elec. News. m. $1. Toronto. 
BBsisss Annals of Hygiene. m. $2. Phila. C Eng....Canadian Engineer. m. $1. Montreal. 
AJ P....Am. Jour. of Politics. m. $3. New York. Ch....... Chautauquan. m. $2. Meadville, Pa. 
AJ Phar.Am. Journal of Pharmacy. m. $3. Phila. OCM...... Century Magazine. m. $4. New York. 


AJRA..Jour. R’y. Appliances. m. $2. New York. CMR. .Canadian Mining Rec. m. $1.50. Ottawa. 
AJS ...Am. Jour. of Science. m. $6. New Haven. Cos......Cosmopolitan. m. $1.50. New York. 


, eee American Machinist. w. $3. NewYork. DE...... Domestic Engineering. m. $2. Chicago. 
Am A..,.Amer. Agriculturist. m. $1. N.Y. Se ans Electrical Age. w. $3. New York. 
AMA&IW.Am. Man. and Iron World. $4. Pittsburg. EE..... Electrical Engineering. m. $1. Chicago. 
Am G....Amer, Gardening. m. $l. N.Y. E EN Y..Electrical Engineer. w. $3. New York. 


Am S....American Shipbuilder. w. $2. New York. E1.......Electrical Industries. m. $1. Chicago. 
A&NJ..Army and Navy Journal. w. $6. New York. Elek ....Elektron. m. $3. Boston 
A&NR..Army and Navy Register. w. $3. Wash’ton. EM...... Engineering Mechanics. m. $2. Phila, 


AB...0<s Architectural Record. q. $1. New York. E Mag...Engineering Magazine. m. $3. New York. 
A Rev....Architectural Review. 8g. $5. Boston, EMJ....Eng. and Mining Journal. w. $5. N.Y. 
BO seeks Age of Steel. w. $3. St. Louis. ee Engineering News. w. $5. New York. 


ASME.Am. Soc. of Mec. Eng. m.*New York. Me caves Engineer. 3-m. $2.50. New York. 
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Electricity. w. $2.50. New York. 
Engineering Record. w. $5. New York, 
.Elee and Railroading. m. $1. Boston. 
.. Electrical Review. w. $3. New York. 
Eng. So, of W.Pa. m. $7, Pittsburg. 

Electrical World. w. $3. New York. 
..Forum. m, $3. New York. 
The Foundry, m. $1, Detroit. 

...Fire and Water. w. $3. New York. 
..Garden and Forest. w. $4. New York, 
..Goldthwaite'’s Geog. Mag. m. $2. N.Y. 

...Good Roads. $1. New York. 

.. Inland Architect. m. $5. Chicago, 

....Inventive Age. Washington, 
..Iron Age. York. 

...lron Ind, Gazette 
.. India Rubber World. 

Industry. m. $2. San Francisco. 

...Iron Trade Review. w. $3. Cleveland. 
.._Indus. World, w. $3. Chicago 
Journal of Architecture. m. $2. Phila. 

8..Jour. Am. Chem. 80. m, $5. Easton. 

8..Jour. Assoc. Eng. Soc. m. $3. Chicago. 
wkd .Jour. Am, Soe. Naval Engineers. qr. $5. 

I. 


ington. 
..Jdour. Franklin Institute. m $5. Phila. 
Jour. Milit. Service In. b-m. $4. NewYork, 
W.Jour.N.E Waterw. As. q. $2. New London. 
Jour. Polit. Economy. q. $3. Chicago. 
. Jour, U.S, Artillery. g. $2.50. Ft. 
Locomotive Engineering. m. $2. A 
Heat and Power. m. $3. 
.Lippineott’s Magazine, m. $3. Phila. 
...Manufacturer and Builder. m. $1.50. N.Y, 
cl... Mech. and Elee. w. Louis. 
Metal Worker. w. $2. 
fanufacturer’s Gazette. $3. Boston. 


....Minerals. m. $1. N Y. 
m. $2. Chicago. 
..Mech. News. mn. $1.50. N 
... The Mining Review. 
..Mining Industry, w. $3. 
..The Monumental News. m. $1. Chicago. 
-Manufacturer’s Record. w. $4. Baltimore. 
..Marine Review. w. $2. Cleveland, 0. 
‘The Marine Record. w. $2. Cleveland. 
"Min. and Sei. Press. w. $3. San Francisco, 
.. .Min. and Sci. Rev. w. $2. Denver. 
..North American Review. m. $5. N. Y. 
National Builder. m. $3. Chicago. 
..Nationa!l Car Builder. m, $2. New York. 
..New Eng. Magazine. m. $3. Boston, 
...Nat. Popular Review. m. $2.50. Chicago. 
.. The New Science Review. qr. $2. 


Biz 


Mu 
MR 
MRC 
M Rec 
MSP 
USR 
NAR 
NB 

N 

N 

N 

N 


CB 
EM. 
PR 
SR. 


Nowest. Architect. m. $3. Minneapolis. 
OPDR..Oil, Paint and Drug Reporter. w. $6.N.Y. 
Paving. m. $2. Indianapolis. 
Progressive Age. 8-m. $3. New York. 
Painting and Dee, m, $1. Philadelphia, 
PE .....Prac. Electricity. f. $2. Boston. 
P EC P.Procd. Engineer’s Club. q. $2. Phila. 
m. $1. 
m. $1. 
..Popular Science Monthly, m. $5. 
..Railway Age. w. $4. Chicago. 
..Railroad Car Journal. m. $1 New York. 
cesta, Engineering and Mechanics. 
$1. Chicago 
Railroad Gazette. w. $4.20. N. Y. 
.Roller Mill. m. $2. Buffalo, N.Y. 
Railway Master Mech. m. 81. Chicago. 
-.Review of Reviews. m. $2.50. New York. 
Railway Review. w. $2. 
.. Roofer and Tinner, m, $1. 
Railway News. m, $2. N.Y 
Stone. m. $2. Chicago. 
Southern Architect. m. $2. Atlanta. 
Sanitarian. m. $4. klyn. 
Science. w. $3.50. 
. Scientific American. w. $3. New York. 
Sc AS. . Scientific Am. Supplement. w. $5. N.Y. 
..Seribner’s Magazine. m. . New York, 
w. $2. Chicago. 
q. $2. Golden, Cal 


PSM.. 
RA 

ROJ.. 
REM.. 


Stationary Engineer. 
Scientifie Quarterly. 
Seaboard. w. $2. New York. 
Social Economist. m. $2. New York. 
S In.,....Stevens’ Indicator. qr. $1.50. Hoboken. 
J E....Sibley Jour. of Eng. m. $2. Ithaca, N. Y 
.ScientificMachinist.s-m.$1.50. Cleveland,O. 
Sou. Lumberman. $2. Nashville. 
School of Mines Quarterly. $2. N. Y. 
st. R’y. Elec. News. m. $2. Minnea 
Sanitary Plumber. 8m. $2. New 
. Street Railway Gazette. w. $3. Chicago. 
. Street Railway Journal. m. $4. New York, 
.. Street Railway News. w. $3. N. Y. 
Street Railway Review. m. $2. Chicago. 
Southern States. m. $1.50. Baltimore. 
Safety Valve. m. $1. New York. 
Tradesman, s-m. $2. Chattanooga, Tenn. 
—— Am. Ins. Elec. Eng. m. $5. N. Y. 
. Trans. Am. Soc. Civil Eng. m. $10. N. Y. 
Technology Quarterly. $3. Beare, 
A ME.Trans. Am. Ins. of } Mining Eng. N. 
Trans. of the Wis. Acad. Madison. 
Western Electrician. w. $3. Chicago. 
E.World’s Fair Elec. Eng. m. 
G R...Water and Gas Rey. m. $1. N.Y. 
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...The Architect. w. 268. London. 
.. Aust. Mining Standard. w. 30s. Sydney. 
...Aus. Pastoralists’ Rev. m. 208. Sydney. 
The Builder. w. 26s. London. 
‘The British Architect. w. 238. 8d. London. 
.. Banker's Mag. im. 188. London, 
.. Board of Trade Journal. m. 6s. London, 
. . Colliery Guardian. w. 27s. 6d. 
..Contemporary Review. ‘mn. $4.50. London. 
..«Chem. Trade Jour. w. 12s. 6d. Manchester. 
Diseovery. w. 88. 8d. London. 
Engineering. w. 36s. London. 
L....Electrical Engineer. w. 198. 6d. London, 
.Engineers’ m, 8&8. London, 
.Electricity. w. 7x. 6d, London. 
Electrician, 24s. London. 
. Engineer. w. 36s. London. 
Electrical Plant. m. 68, 
...Engineering Review. m. 
_ Electrical Review. 
Fortnightly Review. 
Fairplay. w. 32s.¢d. London. 
..Gas Engrs’ Mag. m. 68, 6d, apatngnam. 
The Geol. May. m. 18s. London 
World. w. 138. London. 
w. 308. London, 
Industries and Iron. w. £1. London. 
..Iron & Steel Trades’ Jour. w. 258, Lond. 
.Carpenter and Builder, w. 88. 8d. London. 
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. Iron and Coal Trades. w. 308. 4d. London. 
.._ Indian Engineering. w. 18 Rs. Calcutta. 
.. Indian Engineer. w. 20 Rs. Calcutta. 
w. 10s. London. 
Invention. w. 11s. London 
Steel Coal Times. w. £1 68. 


Journal of Gee w. London. 
. Journal of the So. of A w. London, 

Knowledge. m. 68. 

Machinery. m, 9s. London. 

Marine Engineer. m. 7s. 6d. London. 
ME&EJ.Man. Eng. and Ex. Jour. m, London. 
Min W..The Mining Werld. w, 21s. London. 
MJ......The Mining Jour, £1.88. London. 
Mechanical World. w. 8%. 8d, London. 

Nature. w. $7. London, 

Nineteenth Century. m. $4.50 London. 
..Practical Engineer. w. . London 
Plumber and Decor, m. 68. 6d. Londce. 
Railway News. London. 

..The Railway Press. m. 7s. London. 
.-The Railway Review. w. London, 
Railway World. m. 5s. London. 

.. The Railway Times. £1.58. Lohdon. 
Leith, Scotland. 


-Transport. . 58. Lond 
Westminster m, $4.50. London. 
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SEPTEMBER. 


ARCHITECTURE. 
Theater-Building — for 
Daukmar Adler 


*23482. 
Cities. 
3000 w. 

*23515. Stories in Stone.—The Great Du- 
omo at Florence, Italy. Ill. Arthur Lee (S- 
July.) 2800 w. 

*23556. Decorative Pilasters and Panels, Ill. 
H. Leslie Ramsey (Pl D-July.) 1300 w. 

*23558. Color Treatment of Interiors (Pl 
D-July.) 1000 w. 

*23559. Tinting Ceilings and Cornices. 
Frederick Parsons (P1 D-July.) 1350 w. 

23566. Pneumatic Foundation Construction, 
American Surety Building. Ill. (E R-July 14.) 
3009 w. 

23586. The Remains of Aksum, Abyssinia 
(A & B-July 14.) 2600 w. 

*23624. Augustus Welby Pugin. Ill. (A L- 
July 6.) 2800 w. 

*23627. The Restoration of St. Michael’s 
Church, Linlithgow (A L-July 6.) 3600 w. 

*23643. Westminster Abbey (1 C B-July 6.) 
1700 w. 

23647. 
1800 w. 

*23651. Modern Architecture. Iil. Mont- 
gomery Schuyler (A R-July-Sept.) 8300 w. 

*23655 Architectural Aberrations. —The Me- 
dinah Temple. Ill. (A R-July-Sept.) 1400 w. 

*23656. Origin of the Acanthus Motive and 
Egg-and Dart Moulding. Ill. William H. 
Goodyear (A R-July-Sept.) 6500 w. 

23697. The Use of Cork as a Building Ma- 
terial. S. Sampolo (Sc A S-July 21.) 1100 w. 

23699. The Ancient Monuments and Pala- 
tial Architecture of Mexico and Central America 
(Se A S-July 21.) 2500 w. 

23723. The Rational Design of Columns. 
Ill. Mansfield Merriman (E N-July 1g.) 
4500 w. 

23742. The Difference in Amount of Radi- 
ation Requiréd in Buildings of Good and Poor 
Construction, E. P. Bates (E R-July 21.) 
3000 w. 

*23772. Christ Church Cathedral, Montreal 
(Can A-July.) 1200 w. 

*23876. Highland Architecture. 
Blackie (I C B-July 20.) 1300 w. 

*23877. Homes Abroad (I C B-July 20.) 
1400 w. 

*23921. The Chimneypiece. P. 
Horder (A L-July 20.) 1200 w. 

23927. Architects and the Tenement House. 
Edward L. Angell (A & B-July 28.) goo w. 

23928. The Difficulties of a Young Archi- 
tect. A, O. Collard (A & B-July 28.) 4300 w. 

+23950. The Engineering Features of the 
Harrison Buildings at Tenth and Market, and 
Tenth and Filbert Streets. W. Copeland Fur- 
ber (P E C P-April-June.) 1800 w. 

23969.—75 cts. The Central Building of the 
World. Henry Van Brunt (A Rev-Vol. III. 
No. II.) 1800 w. 


American 
(E Mag-Sept.) 


Zinc and Zinc Roofing (RK & T-July.) 


Professor 


Morley 
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23987. The Brooklyn, New York, New Fire 
Department Headquarters. Ill. (E E N Y-Aug. 
I.) 1800 w. 

*24005. Municipal 
Thickness of Walls. 
1800 w. 

*24009. A Review of Various Methods of 
Concrete Construction as Applied in Engineer- 
ing Works. Koss F. Tucker (B b-July.) 1600 w. 

*24010. Mortar Colors and Stains. R.N. 
Buell ( B B-July.) 1100 w. 


24047. 


Requirements for ‘the 


F. E. Kidder (B B-July.) 


Girder Rails in Building Construc- 
tion. Ill, (E R-Aug. 4) 1100 w. 

24057. The Proposed Commission on Public 
Architecture (E N-Aug. 2.) goo w. 

*24103. The Province of Our Architectural 
Schools (I C B-July 27.) 800 w. 

2412t. The Astor Memorial Doors for Trin- 
ity Church. Ill. (M! N-Aug.) 800 w. 

*24123. Glass. F. D. Sweeny (3 A-Aug.) 
1600 w. 

*24131. Progress of the Excavations at Del- 
phi (B-July 28.) 2600 w. 


Serials. 


12568. Building Construction and Superin- 
tendence. Ill. F. E. Kidder (A & B-Began 
May 6, 18)3—30 parts to date—15 cts. each). 

16576. Architects’ Houses. Ill. John Bev- 
erley Robinson (A R-Began Oct.-Dec —4 parts 
to date—30 cts. each). 

18214. The Ecole des Beaux-Arts. Ernest 
Flagg (A R-Began Jan.-March—3 parts to date 
—30 cts. each). 

19078. Problems in Stone-Cutting. Ill. Ed. 
W. Hind (S-Began Jan.—6 parts to date—30 
cts. each). 

19713. Brick and Marble inthe Middle Ages. 
Ill. (B B-Began Jan.—7 parts to date—3o cts. 
each). 

19749. Lead Light and Stained Glass Glaz- 
ing. Jehan Le Vitrier (P1 D-Began Feb.—Ended 
July—6 parts—3o cts. each). 

20419. Modern Methods of House Painting. 
A. Ashmun Kelly (Pl D-Began March—s parts 
to date—30 cts. each). 

21150. Limestone as a Building Stone. T. C. 
Hopkins (S-Began April—3 parts to date—3o 
cts. each). 

21288. Theatres. Ill. E. A. E Woodrow. 
(A A-Began April 14--4 parts to date—15 cts. 
each). 

21464. Henry Van Brunt—Architect, Writer 
and Philosopher. P. B. Wight (1 A-Began 
April—4 parts to date—45 cts. each). 

21618. Bay Windows and Oriels. Ill F. 
Jerman (I C B-Began April 20—5 parts to date 
—30 cts. each). 

21639. The Italian Renaissance. A. D. F. 
Hamlin (A A-Began April 28—6 parts to date— 
15 cts. each). 

21736. The Artof Building among the Ro- 
mans. Ill. Auguste Choisy. Translated by 
Arthur J. Dillon (B B-Began April—4 parts to 
date—30 cts. each). 


We supply copies of these articles, See introductory. 
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22717. Terra-Cotta in Skeleton Construc- 
tion, Ill, D. Everett Waid (B B-Began May— 
2 parts to date—30 cts. each). 

23045. The Essential Conditions of Safety in 
Theatres. William Paul Gerhard (A A-Began 
June 23—¥4 parts to date—15 cts, each). 

23517. The Stone-Masons of Scotland. John 
Mortimer (S-Began July—1 part to date--30 
cts). 

23592. Towersand Turrets. Ill. Anthyme 
Saint-Paul (A A-Began July 14—2 parts to date 
—I5 cts. each), 

23597. Across Argolis. Ill. Thomas A. Fox 
(A Rev-Began Vol. III, No. I—1 part to date— 
75 cts). 

23625. ‘Is Gothic Architecture a Failure?” 
(A L-Began July 6—Ended July 20—3 parts—30 
cts. each). 

23626. The True Principles of Pointed or 
Christian Architecture. Il. A. Welby Pugin 
(A L-Began July 6—4 parts to date—3o cts. 
each). 

23652. Architecture in Spain. Ill, Charles 
A, Rich (A R-Began July-Sept.—1 part to date 
—30 cts). 

24102. Architecture and Its Civic and Com- 
mercial Value. Banister Fletcher (I C B-Began 
July 27—-1 part to date—30 cts). 

24124. Architectural Competitions for Public 
Buildings. George F. Hammond (S A-Began 
Aug.—I part to date—30 cts). 


CIVIL ENGINEERING, 


*23485. The Present Condition of the Pan- 
ama Canal. Oscar A. F. Saabye(E Mag-Sept.) 
3000 w. 

23502. Moving the Central Draw Span of 
Seventh Avenue Bridge. Ill. (Sc A-July rq.) 
700 w. 

*23519. Roadways and Street Pavements. 


William L. Dickinson (S-July.) 2800 w. 


23527. Long-Tape Base-Measuring Appara- 
tus. Ill, (E N-July 12.) 2000 w. 

23567. Advice to Civil Engineering Gradu- 
ates. Joseph M. Wilson(E R-July 14.) 2000 w. 


23583.—$1.50. The Use of Canvas in Water- 
Tight Bulk Heads. Ill. M. Meigs, with Dis- 
cussion (T C E-May.) 5800 w. 

23584.—$1.50. General Notes on the Great 
Kanawha Improvement, Tripping Bars and Im- 
proved Hurtles in Chamoine Wicker Dams, etc. 
Addison M. Scott, with Discussion (T C E- 
May.) 5500 w. 

+23603. The Canals of Commerce. 
M. Haupt (NS R-July.) 1800 w. 


Lewis 


*23645. Testing Concrete at Glasgow (I C B- 
July 6.) 1100 w. 

*23646. Smeaton’s Experiments with Lime 
Mortar (I C B-July 6.) 1800 w. 

*23760. Portland Cement (E-July i3) 
1200 w. 

23830. Closing the Timber and Stone Dam 


at Bangor, Me. 
July 26.) 1500 w. 

23832. The Copenhagen Breakwater. III. 
(E N-July 26.) goo w. 


lll. G. W. Pearsons (E, N- 


We supply copies of these articles. 


SEPTEMBER, 


23836. A New Solid Bridge Floor. Ill. (R 
G-July 27.) 600 w. 


*23878. Old London Bridge (I C B-July 20.) 
1800 w. 

*23831. The Weichsel Bridge near Fordon, 
Germany. IIl. (I & [-July 20.) 1000 w. 

#23901. Mineral Rock Asphalte. Mr. Blake 


(I C T-July 20.) 800 w. 

*23902. A New Type of Truss. H. F. Cole- 
man with Discussion (J A E S-May.) 2000 w. 

*23904. The Original Construction of the 
Burlington Bridge in 1867-68. Ill. C. H. 
Hudson, with Discussion (J A E S-May.) 7200 w. 

*23942. Design of the King Bridge Com- 
pany’s New Riveting Shop. Ill. George E. Gif- 
ford (J A E S-June ) §500 w. 

*23944. The Graphical Solution of the Dis- 
tortion of a Framed Structure. III. David 
Molitor (J A E S-June.) 5500 w. 

+23948. Notes on the Improvement of Phila- 
delphia Harbor. L. 1. Schermerhorn, with Dis- 
cusion (P E C P-April-June.) 5700 w. 

423995. Creosote for Sleepers (I E-June 30.) 
1400 w. 

24014. Smulder’s Suction Dredger. III. (Sc 
A S-Aug. 4.) 800 w. 

24¢43. AStandard Framed Viaduct Trestle. 
Ill. (E R-Aug. 4.) 400 w. 

24044. Uniformity in Results of Testing 
Hydraulic Cement. Clifford Richardson (E R- 
Aug. 4.) 1000 w. 


24055. The Colorado River Dam at Austin, 
Tex. Ill. Frank E, Snyder (E N-Aug. 2.) 
1100 w. 


*24109. Light Traffic Wheels. 
kell (P-Aug.) 4200 w. 

*24110. Street-Paving in Boston. III. 
Aug.) 1200 w. 

*24111, Petroleumin Its Relation to Asphal- 
tic Pavement. S. F. Peckham (P-Aug.) 2200 w. 

$24165. Investigation of a Bitumen from 
Park County, Montana. William C. Day and 
A. P. Bryant (J F I-Aug.) 800 w. 

24185. An Improvement in Pneumatic Cais- 
sons. Ill. W. M. Patton (E N-Aug. 9.) 3000 w. 


J. M. Heis- 


(P- 


Serials. 


21592. The Harlem River Speedway. III. 
(E R-Began April 28—5 parts to date—15 cts. 
each). 

22793. Road Engineering. W. H. Breithaupt 
(C Eng-Began June—2 parts to date—15 cts. 
each). 

24032. Road Making in the South. W. E. 
Voorhes (T-Began Aug. I—1 part to date— 
15 cts). 

ELECTRIC LIGHTING. 


23617. The Incandescent Lamp.—Its Use 
and Abuse (T-July 15.) 2200 w. 


23648. The Westinghouse Stopper Incandes- 
cent Lamp. Ill. (E RN Y-July18.) 1100 w. 
23812. Street Lighting by Alternating Arcs. 


R. E. Richardson and S. G. Neiler(E E N Y- 
July 25.) 2000 w. 


See introductory. 
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23856. Incandescent Lamps; Their Use and 
Abuse, A. D. Page (W E-July 28.) 2800 w. 

23870. Electricity on the Sound Steamer 
** Priscilla.” Ill. (E W-July 28.) 3000 w. 

*23912. Three Municipal Electricity Supply 
Works.—Derby, Manchester, Burton. Ill. (E 
R L-July 20.) 8200 w. 

23965. A Monster Flash Light Lens (Min 
R-July 19.) 600 w. 

24058. Storage Batteries for Lighting Apart- 
ment Houses in Chicago. Ill. (W E-Aug. 4.) 
1400 w. 

*24095. The Decorative Use of Glow Lamps. 
J. A. Fleming (El-July 27.) 2200 w. 

24112. Government Inspection of Electric 
Light in Canada (C E N-Aug.) 2500 w. 

24125. Economical Operation of Electric 
Light Plants from an Electrica! Standpoint (Ab- 
stract.) C. K. Stearns (E I-Aug.) 2200 w. 


Serials, 

22131. The Incandescence Lamp. A. Bain- 
ville (E R L-Began May 11—4 parts to date— 
30 cts. each). 

23837. The Electric Lighting of Railroad 
Trains. M. B. Leonard (R G-Began July 27— 
2 parts to date—I5 cts. each). 

24018. A Bolometric Study of Light Stand- 
ards. Clayton H. Sharp and W. R. Turnbull 
(E N Y-Began Aug. 1—2 parts to date—15 cts. 
each). 

24194. Electric Lighting in Great Britain. 
E. Ray Stevens (E W-Began Aug. 11—1 part 
to date—Ir5 cts). 


ELECTRIC MISCELLANY, 


*23491. Tesla’s Discoveries in Electricity. 
Nelson W. Perry (E Mag-Sept.) 3000 w. 

23494. Physical Analysis of the Conditions 
on a Circuit Containing Distributed Capacity and 
Self-Induction when Subjected at One Point to 
a Simple Harmonic E. M. F. Ill. William A. 
Anthony (E E N Y-July 11.) 2400 w. 

23505. Inductance of Lines. G. M. War- 
ner (E W-July 14.) 600 w. 

+23604. Nikola Tesla and His Works. N. 
Jarvis Patten (N S R-July) 2200 w. 

*23631. Direct-Reading Apparatus for the 
Determination of the Magnetic Qualities of Iron. 
M. A. Koepsel (El-July 6.) 1200 w. 

*23638. ‘*‘A Living Price” in Electrical En- 
gineering. Sydney F. Walker (E R L-July 6.) 
1500 w. 

23650. The Storage Battery of the Air. 
Alexander M’Adiein Harper’s Magazine(E RN 
Y-July 18.) 600 w. 

23703. Locating Faults and Crosses. Louis 
C. Hill(E E N Y-July 18.) 250 w. 

*23767. Notes on Electrical Literature, 
Fred J. Prouting (I C B-July 13.) 2800 w. 

*23769. Peculiarities of the Electrical Pro- 
fession (E L-July 13.) 2500 w. 

*23799. Note onthe Possibility of Obtaining 
a Uni-directional Current to Earth from the 
Mains of an Alternating Current System, III. 
Major P. Carden (El-July 13.) 800 w. 


23800. The Measurement of Electric Current 
for Domestic and Other Uses. Ill. (W E-July 
21.) 5200 w. 

23801. Resonance Analysis of Alternating 
and Polyphase Currents. Ill, M. I. Pupin 
(W E-July 21.) 7500 w. 

*23802. Studying Electricity. George D. 
Shepardson (S R E N-July) rroo w. 

23811. Gas Engines and Electric Transmis- 
sion from the Coal Mines. J. C. Henderson 
(E E N Y-July 25.) 1100 w. 

23816. Was Moses An Electrician? C. B. 
Warrand (E N Y-July 25.) 800 w. 

23848. Electricityin the Atmosphere. Meyer 
Bloomfield (E A-July 28.) goo w. 

23855. Electric Launches in Chicago Parks. 
Ill. (W E-july 28.) 1200 w. 

23861. The Electrical Chimeano. An In- 
genious Instrument. (B J C-July 28.) 800 w. 

23871. Polyphase Transformations. G. M. 
Warner (E W-July 28.) 700 w. 

*23907. The Electrification of Air. Lord 
Kelvin and Magnus Maclean (N-July 19.) 2800 
w. 
*23915. The ‘‘ Practical’? Wiring Chart, 
Ill. A. G. Sanders (El-July 20.) goo w. 

24017. ‘*‘ Was Mosesan Electrician ?” Reply 
to C. B. Warrand by Thomas D. Lockwood (E 
N Y-Aug. I.) 1000 w. 

24059. Corrosion of Pipes in Boston by 
Electrolysis (W E-Aug. 4.) 2700 w. 

24060. The Relations Between Technical 
Schools and Electrical Industries. G. D. Shep- 
ardson (W E-Aug. 4.) 1800 w. 

*24093. On the Diselectrification of Metals 
and Other Bodies by Light. Ill. Oliver Lodge 
(El-July 27.) 2800 w. 

24177. The Resonance of Electrical Circuits. 
F. W. Dunbar (E E N Y-Aug. 8.) 4300 w. 

Serials. 

17546. Recollections of Werner Von Siemens 
(E N Y-Began Nov. 22, 1893—11 parts to date 
—I5 cts. each). 

19099. Design of Electro-Magnets for 
Specific Duty. Ill. E. R. Carichoff (E W-Be- 
gan Jan 27—3 parts to date—1I5 cts. each). 

22059. Practical Notes on Dynamo Calcula- 
tions. Alfred E. Wiener (E W-Began May I9 
—1I3 parts to date—1r5 cts. each), 

23439. On Impulsive Current-Rushes in 
Inductive Circuits. Alfred Hay (El-Began 
June 29—4 parts to date—3o cts. each). 

24090. The Various Methods of Charging 
the Public for Electricity from a Central Station. 
Alfred H. Gibbings (E R L-Began July 27—1 
part to date—30 cts). 

24198. Action of a Transformer with a Con- 
denser in Parallel with the Secondary. Frederick 
Bedell and Albert C. Crehore (E W-Began Aug. 
II.—I part to date—15 cts). 


ELECTRIC POWER, 


23532. Water Supply Power and Electric 
Works at Zurich, Switzerland. Ill, (E N-July 
12.) 2500 w. 


We supply copies of these articles. See introductory. 
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23704. Thwaites Electric Power Transmis- 
sion Scheme from the Coal Fields to London with 
Editorial. Ill. (E E N Y-July 18.) 4000 w. 

23808. Electric Plants Driven by Gas En- 
gines. Ill. (S. M-July 15.) 800 w. 

23834. A Twelve Mile Transmission of 
Power by Electricity (Abstract.) Ill. Thomas 
H. Leggett. (E N-July 26.) 5800 w. 

23857. Cost of Producing Electrical Energy. 
B. J. Arnold (W E-July 28.) 2200 w. 

*23916. The Application of Small-Power 
Electric Motors, with Editorial. Ill. (El-July 
20.) 2000 w. 

23977. A New Departure in Electric Railway 
Power Houses. Columbus. I[ll. (E RN Y- 
Aug. I.) 700 w. 

24025. Power Station Switch Boards, 
Slater (Pr-Aug.) 2500 w. 

24061. The Modern Dynamo, 
aldson (W E-Aug, 4.) 800 w. 

*24138. Distribution of Electrical Energy by 
Alternating Currents. Ill. W. Lowrie’s Sys- 
tem (E EF L-July 27.) 3800 w. 

24186. The Use of Electric Motors for Driv- 
ing Machine Tools (E N-Aug. 9.) 1600 w. 

24197. Some Facts about Polyphase Motors, 
Louis Bell (E W-Aug. 11.) 3700 w. 


F. R. 


Gilbert Don- 


Serials. 

11560. Electric Motive Power. Ill. Albion 
T. Snell (El-Began March 17, 1893—17 parts to 
date—30 cts. each), 

23628. Electrically Driven Mining Drills. 
Ill. J. W. Chubb (P Eng-Began July 6— 
Ended July 20—2 parts—3o cts. each). 

23866. Electro-Dynamic Machinery. Edwin 
J. Houston and A. E. Kennelly (E W-Began 
July 21—2 parts to date—15 cts. each). 

23868. Amateur Motor Building. Ill. G,E. 
Dunton (E W-Began July 21—2 parts to date— 
I5 cts, each). 

GAS ENGINEERING. 

23514. The Liquefaction and Solidification 
of Air and Gases, Henry Wurtz (Sc A S-July 
14.) 3800 w. 

*23543. Discussion on Thomas Newbig- 
ging’s Paper, on ‘‘ Illuminating Power and 
Illuminating Effect” (J G L-July 3.) 8500 w. 

*23544. Discussion on George Anderson’s 
Paper on ‘‘ Differental Charges for Gas” (J G 
L-July 3.) 3200 w. 

*23545. Discussion on Dr. Voisey’s Paper on 
‘* An Improvement in the Construction of Atmos- 
pheric Burners” (J G L-July 3.) 1800 w. 

*23546. Notes on Gas Manufacture at Wal- 
lasey with Special Reference to Enrichment by 
Cannel, H. Ashton Hill (J G L-July 3.) 3500 w. 

*23547. The Application of Coal Tar for 
Making Gas. C. Stafford Ellery (J G L-July 3.) 
2400 w. 

*23548. 
generator Settings of Retorts. 
(J G L-July 3.) 3800 w. 

*23549. An Improved Tar Extractor. Ill, 
F, D. Marshall (J G L-July 3.) 700 w. 


Construction and Working of Re- 
W. R. Chester 


We supply copies of these articles. 


SEPTEMBER, 


23594. Electric Lighting vs. Gas. Edward 
M. Harris (A G L J-July 16.) 1300 w. 

23596. The Relations between Gas Com- 
panies and Gas Consumers. William Paul 
Gerhard, in Cassier’s Magazine (A G L J-July 
16.) 4200 w. 


*21633. Gaseous Fuel in the Retort House. 
T. S. Cleminshaw (G W-July 7.) 3000 w. 

*23634. Special Applications of Gas. 
Norton Hl. Humphrys (G W-July 7.) 2200 w. 

*23635. Gaseous Fuel. T. Travers (G W- 
July 7.) 3700 w. 

*23636. Discussion of Paper by Frederick 
G. Dexter, on ‘Steam Applied as an Aid to the 
Revivification of Oxide of Iron in Situ”? (G W- 
July 7.) 1600 w. 

*93709. Discussion of Mr. Stelfox’s Paper on 
‘*A First Season’s Experience of Carburetted 
Water Gas” (] G L-July to.) 4800 w. 

*23710. Discussion of Mr. H. Ashton Hill’s 
Paper on ‘‘ Gas Manufacture at Wallasey, with 
Special Reference to Enrichment by Cannel” 
(J G L-July ro.) 2800 w. 

*23711. Discussionof Mr. C. Stafford Ellery’s 
Paper on ‘‘ The Application of Coal Tar for 
Making Gas” (J G L-July 10.) 3200 w. 

*23712. The Gas and Electricity Supply of 
Blackpool. William Chew (J G L-July 10.) 
5500 w. 

*23751. The Lighting of the Tower Bridge. 
Ill. (I & I-July 13.) 700 w. 

*23788. My Experiences with Some Leaky 
Gasholder Tanks. Ill. J. Chadwick (G W-July 
I4.) 3200 w. 

*2385g. Discussion on the Papers by Messrs, 
Chester, Travers and Cleminshaw, on Regenera- 
tive Retort Settings and Gaseous Fuel (J G L- 
July 17.) 10000 w. 

*23860. Discussion on Mr. W. Chew's Pa- 
per on ‘Gas and Electric Lighting at Black- 
pool” (J G L-July 17.) 3800 w. 

*24001,. Discussion of Mr. Chadwick’s Pa- 
per on ‘*‘ My Experiences with Some Leaky Gas- 
holder Tanks” (J G L-July 24.) 1600 w. 

*24002. Young's Improvements in the Pro- 
duction of Illuminating Gas. Ill. (J G L-July 
24.) 4300 w. 

24003. Enrichment of Coal Gas. 
C. Humphreys (P A-Aug. 1.) 3000 w. 

24004. Welsbach Incandescent Burners, E. 
G. Love (P A-Aug. I.) 1400 w. 

24024. A Three Hundred Horse-Power Gas 
Engine Plant. Ill. (Pr-Aug.) 1000 w. 

*24101, A Natural Gas Forge (I C B-July 
27.) goo w. 


Alexander 


Serials. 
13534. The Gas Engine. Ill. (M W-Began 
June 2, 1893—10 parts to date—3o cts. each). 


23209. Recent Improvements in the Utiliza- 
tion of Gas (G W-Began June 23—Ended July 
I14—3 parts—30 cts. each), 

23473. Distribution of Gas. 


J. P. Gill (AG 
L J-Began July 9—Ended July 16—2 parts— 
15 cts. each). 


See introductory. 


Tay 


1894. 


HYDRAULICS, 


23528. A Test of the Pohlé Air-Lift Pump 
at De Kalb, Ill. Ill L. B. Merriam (E N- 
July 12.) 1500 w. 

423552. Canal Discharges in the Kistna 
Delta. Alfred Chatterton (I E-June 9.) 1600 w. 

23568. A Disastrous Well (E R-July 14.) 
1500 w. 

23580.—$1.50. Dredging Operations. —Dis- 
cussion on paper, ‘‘ Reclamation of the Potomac 
Flats,” by Peter C. Hains (T C E-May.) 
5000 w. 

23585—$1.50. Discussion on paper of Jo- 
seph P. Frizell, on ‘* Storage and Pondage of 
Water ” (T C E-May.) S00 w. 

*23640. Waterworks Engineering (B-July 
7.) 3800 w. 

23684. Deep Well Pump Balancing. W. H. 
Booth (A M-July 19.) 1000 w. 

23722. Water Power of the Falls of the Mis- 
souri, Great Falls, Mont. M.S. Parker (E N- 
July 19.) 1200 w. 

23727. The Filter Question at Providence 
(E N-July 19.) 1500 w. 

23730. The Reinforcement of Deficient 
Water Supply in Wells. Ill. G. D. Hiscox 
(Met W-July 21.) 1600 w. 

23746. The Law of Water Ownership. W. 
A. Hancock, in Irrigation Age (F W-July 21.) 
1600 w. 

23831. Canals and Land Drainage and Re- 
clamation in Florida. J. Francis Le Baron (E 
N-July 26.) 4700 w. 

23897. Cleaning Corroded Water Mains, III. 
(E R-July 28.) g50 w. 

*23917. The Devastation of Nubia. Somers 
Clarke (B-July 21.) 5700 w. 

*23943. New Formulas for Calculating the 
Flow of Water in Pipes and Channels. William 
E. Foss (J A E S-June.) 3000 w. 

423945. The Baptism of the Great Niagara 
Tunnel. Emile Geyelin (P EC P-April-June.) 
3500 w. 

24015. The Catastrophe at Lima, Montana. 
J. M. Goodwin (Sc A S~Aug, 4.) 1400 w. 

24016. The Draining of the Zuider Zee. Ill. 
(Sc A S-Aug. 4.) 2300 w. 

24068, Nebraska Water Supply. A. R. Mc- 
Kay (F W-Aug. 4.) 1600 w. 

24175. Scientific Irrigation.—Its Wonderful 
Progress in America and Its Benefit to Mankind. 
Ill, (I Age-Aug.) 1400 w. 

24187. Repairs to the Maligakanda Service 
Reservoir, Colombo, Ceylon. Ill. Henry Ewart 
(E N-Aug. 9.) 5800 w. 

Serials, 

18801. Discharge of Sluices and Weirs un- 
der Varying Heads. G. C. Maconchy (I E- 
Began Dec. 9—15 parts to date—45 cts. each). 

21433. Glasgow Water Works. Ill. (E-Be- 
gan April 13—Ended July 13—7 parts—3o cts. 
each). 

22670, The Danube Regulation Works. III. 


THE TECHNICAL INDEX. 


We supply coptes of these articies, See introductory. 
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Bela von Gonda (Eng L-Began June 1—3 parts 
to date—30 cts. each). 

23279. What a Water Supply Engineer Can 
Do in the Fire Department. James E. Tryon 
(F W-Began June 30—3 parts to date—15 cts. 
each). 

23641. Details of Rural Water Supply (B- 
Began July 7—4 parts to date—3o cts. each). 

23669. Centrifugal Pumps. John Richards 
(I S F-Began July—2 parts to date—3o cts. 
each). 

INDUSTRIAL CHEMISTRY. 

t24069. The Accuracy of the Commercial 
Assay for Silver. Frederic P. Dewey (J A E S- 
Aug.) 2200 w. 


¢24071. The Volumetric Determination of 
Phosphorus in Steel. W. A. Noyes and E. D. 
Frohman (J A E S-Aug.) 2200 w. 


Serials. 


19453. Contributions to the Chemistry of In- 
dia-Rubber. P. Carter Beil (I R W-Began Jan. 
—5 parts to date—45 cts. each). 

24076. Theory and Practice of Refrigeration 
I & I-Began July 27—-1 part to date—3o cts). 


INDUSTRIAL SOCIOLOGY. 


+23538. Incidents of Labor War in America. 
W. ‘T. Stead (C R-July.) 5500 w. 
423540. Employers’ Liability. A. D. Pro- 


vand (C R-July.) 8000 w. 

23576. Lords of Misrule. Editorial (A M & 
I W-July 13.) 1000 w. 

23579. The Lawof Riot. Editorial (A S- 
July 14.) goo w. 

23616. The Recent Coal Strike.—The Ef- 
fects, and Some Facts It Has Demonstrated. 
William M. Brewer (T-July 15.) 2200 w. 

423657. The Failure of the Labor Commis- 
sion. Mrs. Sidney Webb (N C-July.) 10200 w. 

23674. The Soft Coal Strike. Henry Bland 
(S V-July.) 1600 w. 

423679. Working-Class Settlements in Mul- 
house and Milan. Charles Hancock (F R-July.) 
5000 w. 

23735. Benefits Derived from the Late Strike, 
Editorial (B J C-July 21.) 1200 w. 

*23758. Workmen’s Pension and Profit-Shar- 
ing Funds. Editorial (E-July 13.) 3500 w. 

23784. New Zealand Labor Laws. John D. 
Connolly (R R-July 21.) 1600 w. 

23809. The Industrial Belligerents. Edito- 
rial (S M-July 15.) 2000 w. 

23815. Demagogues Astray. A. B. Salom 
(1 I G-July.) 1100 w. 

23835. Side-Lights on the Strike (R G-July 
27.) 2200 w. 

*23941. A Post Mortem Examination.—The 
American Railway Union. Editorial (N C B- 
Aug.) 1200 w. 

+23959. The Lesson of the Recent Strikes 
I. Nelson A. Miles. II. Wade Hampton. III 
Harry P. Robinson. IV. Samuel Gompers (N 
A R-Aug.) 10800 w. 
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+23960. 
cal Friends. 
4400 w. 

23967. The Wages 
(M I T-July 26.) 1000 w, 

*23990. After the Battle. —The Strike. 
torial(A E R J-Aug.) 5200 w. 

*24087. Modes of Sharing the Proceeds of 
}ndustry.—From the Report of the Royal Com- 
mission on Labor (C G-July 27.) 6200 w. 


English Workmen and Their Politi- 
John E. Gorst (N A R-Aug.) 


of Labor, Editorial 


Edi- 


24105. A Successful Arbitration (A A-Aug. 
4.) 1200 w. 
24116. Organized Labor's Rights.—From 


the N. Y. Law Journal (Eng-Aug. 4.) 1000 w. 
24157. The Obligation of 
Editorial{ R R-Aug. 4.) goo w. 


Public Service. 


LANDSCAPE ENGINEERING. 
The 
H. A. 


23508. 
Walks. 
1200 w. 


Aesthetic Value of Roads and 
Caparn (G & F-July 11.) 


23700 ‘The Use of Color in Our Parks (G & 
F-July 18.) 1800 w. 

23701. The Gardens of the Early New Eng- 
land Colonists. Daniel Denison Slade (G & F- 
July 18.) 1300 w. 

24161. The Harlem River Speedway (G & F- 
Aug. 8.) 1200 w. 


MARINE ENGINEERING. 


23501. Screw Ferry Steamer ‘‘ Pleasure.” 
Ill. (A M-July 12.) 1800 w. 

23504. Vigilant vs. Britannia, Editorial 
(Sea-July 12.) 700 w. 

235360. The Nicaragua Canal.—Its Great 


Value to the Country. Letter from Richard B. 
Hubbard, and opinions of Southern Editors 
(M R-July 13.) 4500 w. 
23505. The First Trip by Steam from the 
Atlantic to the Lakes (E R-July 14.) goo w. 
+23602. The Problem of the Pole. 
Morris (N S R-July.) 6000 w, 


Charles 


*23605. The Marine Interests of Italy (Tr- 
July 6.) 1300 w. 
*23609. The Thames and Boulogne Excur- 


sion Steamer ‘‘ La Marguerite.” 
6.) 1400 w. 

23720. Constructing the ‘‘ Rhumb ” and Cor- 
recting the Courses of Ships. H.C. Pearsons 
(Sea-July 19.) 2000 w. 

23721. Senator Walsh’s Views on the Nica- 
ragua Canal (M R-July 20.) 1500 w. 

*23762. The Action of Screw Propellers. 
Ill. *M, J. A. Normand (E-July 13.) 1800 w. 

23782. Marine Engineers and Railway En- 
gineers (M Rec-July 1g.) 800 w. 


(E-July 


*23883. In the Engine-Room of the ‘‘ Lu- 
cania.” Ill. (Eng L-July 20.) 4200 w. 
*23889. Onthe Amplitude of Rolling ona 


Non-Synchronous Wave. M. E. Bertin (E-July 
20.) 3300 w. 

*23938. The Yachts and Yachtsmen of 
America. Review of book Edited by Henry A. 
Mott (Tr-July 20.) 1800 w. 


Ve supply copies of these 
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+23994. Madras Harbor. Ill. (I E-June 
30.) 700 w. 
24011. Bersier’s Steering Compass. IIl. 


(Sc A-Aug. 4 ) 1600 w. 


24052. Why the South Needs the Nicaragua 
Canal, Courtenay DeKalb, with Editorial (M 


R-Aug. 3.) 2600 w. 

*24078. On the Importance of Economy of 
Fuel in Very Fast Vessels. J. A. Normand (1 
& I-July 27.) 1100 w. 

*24080. The Nicaraguan Canal. 
(I & I-July 27.) 1000 w. 


Editorial 


*24081. Onthe Harbor and Docks of South- 
ampton. Ill. Mr. Dixon (Eng L-July 27.) 
2500 w. 

*24082. The Ventilation of Steamships and 


Bulk Oil Steamers. Stephen H. Terry and For- 
tescue Flannery (Eng L-July 27.) 1200 w. 


24106. Antarctic Explorations (M Rec-Aug. 
2.) 1700 w. 

*o4149. The Ports of China and Corea (Tr- 
July 27.) 2500 w. 

*o4r51. A Year’s Losses at Sea (Tr-July 
27.) 1600 w. 


The New Ocean Steamers, St. Louis 
Ill. (Sc A-Aug. 11.) 1200 w. 


24191. 
and St. Paul, 


Serials. 

16636. Marine Engine Design. Ill. (M 
W-Began Oct. 6—12 parts to date—3o cts. 
each). 

21969. The Shark and the Sailor, A, Ew- 
bank (I E-Began April 14—10 parts to date— 
45 cts. each), 

22599. Forced and Induced Draught as Ap- 
plied to Marine Boilers (Mi W-Began June I— 
Ended July 6—4 parts—30 cts. each). 

23761. The Vibrations of Steamships. John 
H. Macalpine and H. C, Flood (E-Began July 
13—2 parts to date—3o cts. each). 


MECHANICAL ENGINEERING. 
*23484. The Modern Mechanical Drawing- 
Room. C. W. MacCord (E Mag-Sept.) 3000 w. 


*23489. The Management of Men in Mills 
and Factories. W. H. Wakeman (E Mag-Sept. ) 
3000 w. 


23500. Forging Lathe Tools. Ill. B. F. 
Spalding (A M-July 12.) 3000 w. 
*23610. Drawing Office Methods. S. E,. 


McNair (E-July 6.) 1500 w. 


23732. An Ancient Automaton (B J C-July 
21.) I100 w. 
23827. A New Recording Pressure Gauge for 


Extremely High Ranges of Pressures. Wm. H. 
Bristol, with Discussion (A M-July 26.) 1400 w. 

23863. About Loose Puileys(B J C-July 28.) 
1100 w. 

423947. The First United States Pneumatic 
Postal System. Ill, A, Falkenau (P E C P- 
April-June.) 5500 w. 

24023. Human Nature in the Machine Shop. 
Frank Richards (A M-Aug. 2.) 1300 w. 

*24072. The Manchester Meeting of the 
Institution of Mechanical Engineers.—Account 


articles, See introductory. 
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of Some of the Works Which May Be Consid- 
ered as Representive of the Manchester District. 
Ill. (E-July 27.) 46500 w. 


24127. Portland Cement (A GL J-Aug. 6.) 
1500 w. 
*24133. <A Practical Method of Striking Ares 


of Large Radius. 
Eng-July 27.) 700 w. 
*24136. Wind Motors Ancient and Modern. 
Sidney H. Hollands (P Eng-July 27.) 4ooo w. 
*24141. Remarksonthe Patent System. John 
Richards (I S F-Aug.) 2500 w. 


Herbert Aughtie 


Serials. 

17362. Arithmetic of the Screw and of Sym- 
metrical Rings. Leicester Allen (A M-Began 
Nov. 16—5 parts to date—30 cts, each). 

17900. Machine Ship Milling Practice. Ill. 
Horace L. Arnold (A M-Began Dec. 7—I11 
parts to date—15 cts. each), 

18044. Motive Powering and Gearing. III. 
E. Tremlett Carter (El-Began Dec. 1I—1g parts 
to date—30 cts. each). 

19638. Blowing Engines and Machinery. 
Ill. Albrecht von Ihering (E M-Began Feb.—5 
parts to date—30 cts. each). 

20171. Practical Noteson Rope-Driving. IIl. 
M. E. (S R J-Began March—3 parts to date— 
45 cts. each). 

23448. Notes on the Theory of Shaft Gover- 
nors. Ill, Albert K. Mansfield (A M-Began 
July 12—Ended July 1tg—2 parts—15 cts. each), 

23937. Some Practical Hints in Dynamo 
Design. Gilbert Wilkes (S R G-—Began July 28 
—I part to date—I5 cts). 

24173. The German l’atent System. Gustav 
Bissing (EzR N Y-Began Aug. 8—1 part to 
date—I§5 cts). 


METALLURGY. 

*23483. The Cyanide Process of Gold and 
Silver Extraction. Philip Argall (E& Mag-Sept.) 
3000 w. 

23506. Permeability of Steel. Ill. Max 
Osterberg and Milbourne Munroe (E W-July 
14.) 700 w. 

23534. What Thomas A. Edison Is Doing. 
(From the N. Y. Sun.) (B I S-July 12.) goo w. 

23572. The Secret of Steel.—One of Its 
Early Discoverers (B J C-July 14.) 800 w. 

23575. Modern Steel Plants.  IIl. 
Prochaska (A M & I W-July 13.) 800 w. 

23589. Concentration of Copper Ores on 
Lake Superior. (Abstract.) Fred. Fraley 
Sharpless (E M J-July 14.) 1000 w. 

*23612. Separating Mixed Ores. 
May (C G-July 6.) 950 w. 

*23621. The Colossus of the Iron-Making 
World, The Carnegie Company (I C T-July 6.) 
2800 w. 

23687. System for Foundry Orders. F. B, 
Schaffer (A M-July 19.) 400 w. 

23691. Dolomiteas a Flux for Blast Furnace 
Use. E. O. Uehling (Ir Age-July 19.) 600 w. 

23692. Hardening Compgsite Plates for Bank 
Vaults. Ill. (Sc A-July 21.) goo w. 


Ernst 


Walter J. 


We supply copies of these articles. 
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23724. Rustless Coatings for Iron and Stee! 
(E N-July 19.) 2800 w, 

23731. Dressing Iron Ore in Spain. (Ab- 
stract.) Frederick Kensington (A M & 1 W— 
July 20.) 1500 w. 

23739. The Utilization of Waste Heat Con- 
tained in Slags from Smelting Furnaces. Ill. 
John Howell and E, A. Ashcroft (E M J-July 
21.) 1000 w. 

*23748. The Smelting and Bessemerizing of 
Copper Ores’ Ill. (C T J—July 14.) tocow., 

*23778. Electricity in the Iron Industry (I C 
T-July 13.) 1200 w. 

23820. Conveniences in the Foundry. H. 
Hansen (F D-July.) 2000 w. 

23821. Some Modern Bronzes. 
kin (F D-July.) 4300 w. 

*23879. On the Determination of Phosphorus 
in Iron and Steel (1 & I-July 20.) 800 w. 


James Lar- 


23926. Wrought Iron Work: Medieval and 
Modern. J. Starkie Gardner (A & B-July 28.) 
4500 w. 

23979. Report on the Working of a Siemens 


Furnace (Ir Age-Aug. 2.) 2200 w. 

23980. Apparatus for Breaking Pig Iron. 
Ill. John S. Kennedy (Ir Age-Aug. 2.) goo w. 

23981. An Economical Cupola. Ill. F. B. 
Whitcomb, with Discussion (Ir Age-Aug. 2.) 
1400 w. 

*23997. The Bessemer Steel Industry: Past 
and Present. Henry Bessemer (E Rev-July.) 
2000 w. 

24053. ‘Treatment of Gold Ores.—The Mur- 
phy Process. Ill. (M R-Aug,. 3.) 2800 w. 

424070. The Commercial Valuation of Lead- 
Tin and Lead-Antimony Alloys. Joseph W. 
Richards (J A EF S-Aug.) 700 w. 

24115, Old Gold and How It Is Refined 
(Eng-Aug. 4.) 1400 w. 

24126. Dolomite as Blast Furnace Flux (I 
T R-Aug. 2.) 700 w. 


*24145. Bohemian Basic Steel as a Bridge 
Building Material. A. Vavra (I & S-July 28.) 
1300 w. 

*24146. Influence of Heat on the Tenacity 


of Metals. M. Kudeloff (I & S—July 28.) goo w. 

*24160. Alloys. J. T. Hewitt (C T J-July 
28.) 2200 w. 

24172. Aluminum: Its Properties and Its 
Uses (M & B-June.) 6000 w. 

Serials. 

21201. Lacquer and Bronze Work. William 
Norman Brown D-Began April—Ended 
July—4 parts—3o cts. each). 

21369.—Press Working of Sheet Metals. Ill. 
Oberlin Smith (Ir Age—Began April I19—4 parts 
to date—15 cts. each). 

21814. Plate-Moulding. 
Eng-Began April 27—5 
each). 

22710. Science for Ironmongers (Iron-Le- 
gan June 2—6 parts to date—30 cts. each). 

22854. The Dry Assay of Ores (I & I-Be- 
gan June S—6 parts to date—30 cts. each), 


J. Horner (P 
parts to date—3o cts. 


See introductory. 
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23162. Iron-Making at Birmingham, Ala. 
Edmund C, Pechin (E M J-Began June 30—4 
parts to date—15 cts. each). 

23551. Malleable Iron Castings. 5S. Bolland 
(M W-Began July 6—Ended July 13—2 parts— 
30 cts. each), 

23685. Calculating Weights for Estimates. 
Ill. Joseph Horner (A M-Began July 19—1 
part to date—1I5 cts). 

23846. A New Method of Smelting Iron Py- 
rites, etc. Messrs. Fraser and Chalmers (M 
J-Began July 14—Ended July 21—2 parts—30 
cts. each), 

24075. The Manufacture of Tin Plates (I & 
I-Began July 27—1 part to date—30 cts). 

24088. The Analysis of the Quantity of Car- 
bon in [ron (C G-Began July 27—1 part to date 
—30 cts). 

24170. Bulk Chlorination of Gold Ores, W. 
H. Gaze (A M S-Began July 7—1 part to cate 
—30 cts). 

24183. Blowing Engines.—Discussion on 
paper by Julian Kennedy (A M-Began Aug. 9 
—I part to date—I5 cts). 

MILITARY ENGINEERING. 

23530. Tests of Rapid-Fire Guns at Sandy 
Hook (E N-July 12.) Soo w. 

23533. Carnegie Armor: Facts against The- 
ories (B I S—July 11.) 2400 w. 

23541—75 cts. A New Method of Indirect 
Laying for Field Artillery. Ill. Heinrich Ed- 
ler von Brilli (J US A-July.) gooo w. 

23542. The Army and Public Sentiment, Ed- 
itorial (A & N J-July 14.) 1200 w. 

+23678. A Lesson from the ‘* Chicago.” Nau- 
ticus (F R-July.) 5500 w. 

23695. The Passage of Rivers by Cavalry 
(Sc A S-July 21.) 2000 w. 


23745. Armor Plate Inspection (A & N J- 
July 21.) 1800 w. 

*23776. Smokeless Powders (Inv-July ry.) 
1600 w. 

+23957. Sea Power of the United States. 


Charles H. Cramp (N A R-Aug.) 5400 w. 
¢23958. Civil Wars in South America. 
tanislas S. Zeballos (N A R-Aug.) 3500 w. 


Es- 


24012. The Modern War Gun. Ill. (ScA S- 
Aug. 4.) 1200 w. 
24029. Outflanking Two Emperors. III. 


Murat Halstead (Cos-Aug.) 4500 w. 

24030. The English Napoleon, Ill. J. Howe 
Adams (Cos-Aug.) 3200 w. 

*24074. Meeting of the Institution of Naval 
Architects (E-July 27.) Sooo w. 


Serials. 

21ggt. The New Spanish Belted Cruisers. 
Ill, (E-Began May 4—Ended July 6—5 parts— 
30 cts. each). 

23750. Cast-Iron, Steel-Hooped,  Rifled 
Breech-Loading Mortars for United States Coast- 
Defense. Ill. (I & I-Began July 13—3 parts 
to date—30 cts. each). 

23775. The Traction Engine for Military 


We supply copies of these articles. 


SEPTEMBER, 


Purposes: or ‘‘ Steam Transport on Roads.” 
Lieut.-Col. Templar (Inv-Began July 14-Ended 
July 21—2 parts —30 cts. each). 

23796. Naval Dynamo Machinery, (E R L- 
Began July 13—I part to date—30 cts.) 

MINING. 

*23520. Marble, Its Measurement and Mar- 
ket. George C. Underhill (S-July.) 2200 w. 

*23521. A Successful Slate Syndicate. Ill. 
(S-July.) 400 w. 

*23522. The Evolution of the Slate Industry 
(S-July.) goo w. 

23587. The Coal Production of the World 
(E M J-July 14.) w. 

¢23601. Diamonds and Gold.—Anglo-Saxon 
Supremacy in South Africa, F. I. Ricarde- 
Seaver (N S R-July.) 4500 w. 

*23613. New Theory as to Firedamp Explo- 
sions (C G-July 6.) 4300 w. 

*23663. A Neglected Gold-field.—Solferino, 
N.S. W. (A M S-May 26.) 800 w. 


*23664. Mount Huxley, Tas. (A M S-May 
26.) 800 w. 
*23665. A Talk About Indicatois. F. D. 


Johnson (A M S-June 2.) 1000 w. 

*23667. The Mineral Fields of Western 
Australia (A M S-June 9 ) 1200 w. 

*23668. Mallacoota—A New Victorian Gold- 
tield (A M S-June 16.) 1500 w. 

23670. Placer Mining in Alaska. 
P-July 7.) 2800 w. 

23671. Mariposa as a Mining County (MS 
P-July 7.) 1§00 w. 

23688. Notes on Fan Efficiencies. 
Sangster (A M-July Ig.) 1200 w. 

23694. Quicksilver Mining in Tuscany (Sc 
A-July 21.) 750 w. 

23738. The Boise Basin in Idaho. 
Hastings (E M J-July 21.) 1000 w. 

23740. Shaft Sinking with the Aid of Divers. 
(Abstract.) Ill. G. Nordenstrom (E M J-July 
21.) 1200 w. 

*23747. English Mines and Miners. Ill. S. 
Parkes Cadman (Ch-Aug.) 3300 w. 

*23777. Are American Coal Imports Prob- 
able? Walter J. May (Inv-July 14.) 1500 w. 

23794. The Southern- Coal Industry Grows 
(B D-July 21.) 1100 w. 

23803. Resume of the Mineral Industry of 
California for 1893. J. J. Crawford (MS P- 
July 14.) 4000 w. 

23805. Mining Districts of Mariposa County 
(MS P-July 14.) 2500 w. 

23823. California’s Borax Mines (Sc A-July 
28.) 1100 w. 

23825. American ‘ Tripoli.” Ill. 
Hovey (Sc A S-July 28.) goo w. 


Ill, (MS 


William 


J. B. 


E. O. 


23828. Drift Mining in California (M S P- 
July 21.) 700 w. 
*23847. The Manganese Mines of Las Ca- 


besses, Pyrenees, France (M J-July 14.) 1500 w. 
+23849. The Geology of the Tendau Kamapy- 
ing Coal Field (I E-June 23.) 1000 w. 


See introductory 
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23864. Diamond Drill Boring at the Ascher- 
sleben Soda Works, Saxony. (Abstract.) Max 
Landgraff (E M J-July 28.) 700 w. 

*23890. Explosions from Coal Dust in Mines 
(C G-July 20.) 4500 w. 

*23893. Transporting and Dressing Iron Ore 
at Cabarceno, Spain. Frederick Kensington (C 
G-July 20.) 2000 w. 

*23894. The Screening and Cleaning of Coal. 
M. E. (C G-July 20.) [100 w. 


*23895. Some Experiments with Coal Im- 
mersed in Water. M.G. Arth (C G-July 20) 
1000 w. 

*23896. The Use of Jigs in Ore and Coal 
Dressing. Walter J. May (C G-July 20.) 
1200 w. 

*23908. Gold Mining in the Colar Field of 


Mysore, India (Min W-July 21.) 2500 w. 

23966. Wonderful Gold Resources of Custer 
County, Colo, Carl Wulsten (Min R-July 19.) 
1800 w. 

+24027. 
folk County Basin. 
Aug.) 1300 w. 

24033. Southern BauxiteOre. W. M. Brewer 
(T-Aug. I.) 1500 w. 

24049. The Stewart Bill 
United States Mining Law. 
(E M J-Aug. 4.) 3000 w. 

*24024. The History of 
Theory (C G-July 27.) 35co w. 

*24085. Mine Fans Depending on Centri- 
fugal Force. Edouard Savage (C G-July 27.) 
3800 w. 

24107. Electricity in Mining (A M & I W- 
Aug. 3.) 1200 w. 

+24166. Anthracite Coal near Perkiomen 
Creek. Oscar C. S. Carter (J F I-Aug.) 1300 w. 

*24167. First Impressions of the Murchison. 
W. E. Gibson (A M S-June 23.) 1500 w. 

*24168. Gold Ore Treatment at the Randt. 
(Abstract.) H. De Mosenthal (A M S-June 30.) 
1200 w. 

*24169. A Marvelous Find.—The London- 
derry Mine (A M S-July 7.) 1400 w. 


Carboniferous Fossils in the Nor- 
J. B. Woodworth (A J S- 


Amending the 
R. W. Raymond 


the Coal Dust 


Serials. 


20413. Mining Methods, Ill, (C E-Began 
March—6 parts to date—30 cts, each). 

20414. Geology of Coal. Ill. (C E-Began 
March—6 parts to date—30 cts. each). 

20415. Mining Machinery. Ill. (C E-Be- 
gan March—6 parts to date—30 cts. each). 

20416. Chemistry of Mining. Ill], (C E- 
Began March—6 parts to date—30 cts. each). 

22045. The Wyalong Gold Field (N. S. W.) 
(A M S-Began March 24—g parts to date—3o0 
cts. each), 

22053. The Etheridge Gold Field (A M S- 
Began April 14—3 parts to date—3o0 cts. each). 

22586. The Mineral Hydrocarbons. Henry 
G. Hanks (M S P-Began June 2—g parts to 
date—15 cts. each). 

22617. A Typical Gold Mine.—Description 


We supply copies of thes articles. 
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of the Standley Consolidated Mine, Colorado. 
Ill. Arthur Lakes (C E-Began June—Ended 
Aug.—3 parts—3o cts. each), 

23207. The Origin and the Mode of the 
Formation of Coal. Adolphe Firket (C G-Be- 
gan June 22—5 parts to date—30 cts, each). 

23658. The Coolgardie Goldfield.—Han- 

nan's Find (A M S-Began May 19—3 parts to 
date—30 cts. each). 
23865. Notes on Some Gold-Bearing Veins 
of Zacatecas, Mexico, Edward Halse (i M J- 
Began July 28—Ended Aug. 4—2 parts—I5 
cts. each). 

23892. Mining Ropes. (Extract.) Charles 
de Sinner (C G-Began July 20—Ended July 27 
—2 parts—3o cts. each). 

24036. Metal Mining.—Methods of Obtain- 
ing and Preparing Ore Samples. Albert Wil- 
liams, Jr. (C E-Began Aug.—1 part to date— 
30 cts). 

24050. The Cyanide Process in the Trans- 
vaal Mines. Ill. W.R. Feldtmann (E M J- 
Began Aug. 4—1 part to date—15 cts). 

24152. Notes on the Philippine Islands. 
Frank Karuth (M J-Began July 28—1 part to 
date—3o cts). 


RAILROADING. 


23503. The Railways of the United States. 
Sixth Report of the Inter-State Commerce Com- 
mission (Sc A-July 14.) 900 w. 

23523. Compound Locomotives for Passen- 
ger Trains. F. W. Dean (R G—July 13.) 1000 w. 

23524. Test of a Bridge to Destruction. Il. 
Th. Delmar (R G—July 13.) 1400 w. 

23529. The Mushkaf-Bolan State Railway, 
India (E N-July 12.) 1700 w. 


23531. The Latest Great Railway Strike and 
Its Lessons. Editorial (E N-July 12.) 2800 w. 


*23562. The Lee-on-the-Solent Railway. Ill. 
(R W-July.) w. 

*23563. Break of Gauge Without Break of 
Bulk. Ill. (R W-July.) tooo w. 

23581.—$1.50. The Merchants’ Bridge Ter- 
minal Railway Viaduct at St. Louis, Mo. Ill. 
Robert Moore (T C E-May.) 3500 w. 

23582.—$1.50. The Relation of Wheels to 
Frog Points and to Guard Rails. Ill. Archi- 
bald A. Schenck, with Discussion (T C E-May.) 
5700 w. 

23598. I. Some of the Falsehoods by Which 
the Strike Has Been Spread and Maintained. 
II. Closing Scenes of the A. R. U. War on 
the Railways and Public. III. Characteristic 
Events of the Strike (R A-July 13.) 8500 w. 

23599. Why Are Cars Earning Less Mileage 
Now Than Ten Years Ago? E. C. Spaulding 
(R A-July 13.) 2200 w. 

*23606. Railways and State Control (Tr- 
July 6.) 1600 w. 7 

*23611. The Resistance Offered by Curves 
on Railroads (Eng L-July 6.) 2200 w. 

23619. The Proposed Amendment to the 
Inter-State Commerce Law (R R-July 14.) 
4500 w. 


See introductory, 
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23620. The Nationality of Transportation 
(R R-July 14.) 1200 w. 

*23622. Permanent Way with Spring Seatings 
and Supported Fish-Plate Joint. J. Schuler 
(I & S-July 7.) goo w. 

+23676. The Story of a Great Work. The 
St. Clair Tunnel. Ill. J. Jones Bell (P S M- 
Aug.) 1300 w. 

+23681. The State and the Railways. Hugh 
H. L. Bellot (W R-July.) 6000 w. 

*23717. The Great Siberian Railway(R P L- 
June 1.) 1800 w. 

23726. Track Elevation in Chicago (E N- 
July 19.) 1800 w. 

23728. A French Dynamometer Car. III. 
(R G-July 20.) 1200 w. 

23729. Some Personal Experiences of the 
Johnstown Flood (R G—July 20.) 2800 w. 

*23780. The Ventilation of the Underground 
Railway (Tr-July 13.) 2000 w. 


*23781. Recent American Railroad Law (Tr- 
July 13.) 1300 w. 
23785. Car Mileage Returns. Editorial (R 


R-July 21.) 1100 w. 
23786. What Is a Boycott? (R R-July 21.) 


1300 Ww. 

23792. Liability of Railroads for Loss and 
Damage of Freight by Strikes (B D-July 21.) 
800 w. 

23793. Liability of Railroads for Delay of 


Freight by Strikes (B D-July 21.) 800 w. 


23806. Lubrication of Car Axles (Eng-July 
21.) 1600 w. 
23822. Colorado’s Newest Railroad (Sc A- 


July 28.) 1100 w. 


23838. The Value of Contracts with Rail- 
road Employees. Editorial (R G-July 27.) 
1600 w. 

23839. Experiments on the Movement of 
Long Rails. Ill, A. Torrey (R G-July 27.) 
JOOW. 

*23844. Legalized Plunder of Railroad 


Properties: The Remedy. 
Aug.) 5700 w. 


Isaac L. Rice (F- 


*23884. A Trip in Old Mexico.—From Vera 
Cruz to El Paso. Ill. J. A. H. (L E-Aug.) 
5600 w. 

*23886. Express Locomotive Practice in 


England and America. 
Aug.) 1500 w. 

*23903. Improvement of Grades and Align- 
ment vs. Increase in Weights of Locomotives. 
Henry C. Thompson, with Discussion (J A E S- 
May.) 3800 w. ; 

*23939. The Pooling Question in Americ 
(Tr-July 20.) 1000 w. 


Hugh Sharp (L E- 


#23940. Early Sleeping Cars (N C B-Aug. 
1000 w. 
+23949. Rebuilding the Pennsylvania Rail- 


road after the Flood of 1889. Joseph T. Rich- 
ards, with Discussion (P E C P-April-June.) 
4600 w. 

23971. Difficult Railway Work, Paris, France 
(R R-July 28.) Soo w. 


We supply copies of these articles. 


SEPTEMBER, 


23972. Steam Pipes Within Locomotive 
Smoke Boxes as a Means of Superheating. II. 
F. M. Goss (R R-July 28.) goo w. 

23973. Tire Treatment.—Report of Railway 
Master Mechanics’ Association. Ill. (R R- 
July 28.) 1400 w. 

23974. Injunctions as an Aid to Enforcing 
the Rulings of the Interstate Commerce Com- 
mission (R R-July 28.) 1100 w. 

23975. Pensions for Railway Employés (R 
R-July 28.) 1400 w. 

23976. A Year’s Railway History in Europe 
and Australia. W. M. Acworth in the Inde- 
pendent (R R-July 28.) 2500 w. 

*23991. Railway Construction in Japan (A 
E R J-Aug.) 1600 w. 

*23992. Train Heating with Steam and Com- 
pressed Air on the Eastern Railway of France. 
Ill. M. Lancrenon (A E R J-Aug.) 3300 w. 

*23998. The Jubilee of the Railway Express, 
A. C. Elliott (E Rev-July.) 1500 w. 

*23999. Light Railways and Australian Pro- 
gress. R, Price-Williams (E Rev-July.) 2400 w. 

24054. Stony Creek Arch, Canadian Pacific 
Railway. Ill. (E N-Aug. 2.) 1800 w. 

24064. Internal Friction of Locomotives (R 
G-Aug. 3.) 1400 w. 

24065. A Model Drafting Room (R E M- 
Aug.) 1600 w. 

*24147. Failures of Corrugated Fireboxes in 
Locomotives. L. Levy (I & S-July 28.) goo w. 

*24150. The Railway Year in India and 
America (Tr-July 27.) 2500 w. 

24154. <A Statistician’s View of the Workings 
of the Act to Regulate Commerce. Joseph 
Nimmo, Jr. (R R-Aug. 4.) 2200 w, 

24155. New Coaling Stations on the New 
York Central and Hudson River Railroad. II. 
(R R-Aug. 4.) [100 w. 


24156. Rail Braces on Curves (R R-Aug. 4.) 
1000 w. 
24158. Railroad Strike Liabilities. Editorial 


(R R-Aug. 4.) 1000 w. 

24159. Improvement of Grades and Align- 
ment vs. Increase in Weights of Locomotives. 
(Extract.) Henry C, Thompson (R R-Aug. 4.) 
1600 w. 

24188. 
Locomotive Design. 
10.) 1600 w. 

24189. Indicator Measurement of the Limit 
of Negative Lap (R G-Aug. 10.) 2000 w. 

24190 Efficiency of the Railway Mail Serv- 
ice (R G-Aug. 10.) 1300 w. 

24192. The Railway Mileage of the World 
(Sc A-Aug. 11.) Table. 


Notes on German Railroad Practice.— 
E. M. Herr (R G-Aug. 


Serials. 


17826. Evolution of the Air Brake. II. 
Paul Synnestvedt (R E M-Began Dec.—8 parts 
to date—30 cts. each). 

18435. Painting a Railway Passenger Car, 
A. Ashmun Kelly (R E M-Began Jan.—6 parts 
to date—r5 cts. each). 


See introductory. 
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22918. The Early History of the Great 
Northern Railway. G. A. Sekon (R P L-Began 
June—2 parts to date—30 cts. each). 

23714. Railway Mail Service. Ill. (S R R- 
Began July—1 part to date— 30 cts). 

23719. The Early Railway Routes to Scot- 
land. G. A, Sekon (R P L-Began July—tr part 
to date—30 cts). 

23774. Proposed Line of Railway on the 
Metre Gauge from Kabad Road Station on the 
Southern Mahratta Railway, to Chiplun, Bom- 
bay and Vingorla, to Be Named the Bombay and 
Konkan Railway. Ill, (I E-Began June 16— 
2 parts to date—45 cts. each). 


23887. The West Highland Railway. III. 
(E-Began July 20—1 part to date—30 cts). 


STREET RAILWAYS. 


*23486. Lessons of the Richmond Electric 
Railway. Ill. Frank J. Sprague (E Mag -Sept.) 
3000 w. 

23495. Electric Elevated Railroads. Edito- 
rial (E E N Y-July 11.) 1100 w. 

23496. Electricity on Elevated Roads. George 
L. Thayer (E E N Y-July 1.) 2400 w. 

23509. Electrical Welding of Street Railway 
Tracks. Ill, Nelson W. Perry (E N Y-July 
II.) 4500 w. 


23525. The London Underground Electric 
Railroads. Ill. (R G-July 13.) 2000 w. 

23526. Tests of a Small Electric Railway 
Plant. (Abstract.) Jesse M. Smith (E N-July 
12.) L100 w. 

*23560. The Glasgow Tramways. Ill. (R. 
W-July.) 2500 w. 

*23713. Emergency and Wreck Wagon Sys- 
tems. Ill. (S R R-July.) 450 w. 

*23715. Tramway Traction Methods Com- 
pared (S R R-July.) 3000 w. 

*23755. Compressed Air at High Pressure 
for Tramways. M. E. (C G-July 13.) goo w. 

23814. Arguments in the Street Railway Case 
at Indianapolis (S R G-July 21.) 2000 w. 

*23910. ‘Tramways in Germany : A Compar- 
ison between the Cost of Horse Traction and 
Electric Traction (E E L-July 20.) 350 w. 


23935. Municipal Revenue from Street Car 
Lines in New York City (S R G-July 28.) 
600 w. 

23936. Shall We Come to the Double Trol- 
ley at Last ? Nelson W. Perry (S R G-July 28.) 
2300 w. 


+23982. The Hobart Electric Street Railway. 
—The Second Electric Street Railway in Aus- 
tralasia. Ill. (S R J-Aug.) 1800 w. 

$23983. The System of Cable Handling in 
Use by the Chicago City Railway Company. 
Ill. F. H. Fitch (S R J-Aug.) 1100 w. 

+23985. Dayton, Indianapolis, Chicago, 
Buffalo. Ill. (S R J-Aug.) 14000 w. 

23988. London Underground Electric Roads 
—Present and Future. Ill. (E E N Y-Aug. 
I.) 1800 w. 


*24130. Roller Bearings for-Tramcars, F. 
Purdon (M W-July 27.) 2800 w. 


24143. How the Electric Current Propels the 
Trolley Car. F. Jarvis Patten (S R G-Aug. 4.) 
2800 w. 

24144. Tramway Permanent Way. T. Arn- 
all (S R G-Aug. 4.) 2500 w. 


Serials, 


18225. Experiences of a Superintendent. C. 
P. Young (S RK R-Began Dec.—6 parts to date 
—30 cts, each). 

18711. Electric Railway Motors: Their 
Construction and Operation. Ill. Nelson W. 
Perry (S R G-Began Jan, 6—Ended July 21—28 
parts—1I5 cts. each). 

21260. Electric Traction. C. H. Wilkinson 
(E P-Began April—3 parts to date—3o cts. 
each). 

21747. Steam Tramway Locomotives. III. 
(R W-Began April—Ended July—4 parts—30 
cts. each). 

23260. Electric Railway Conduit Systems. 
Ill. F. Jarvis Patten (S R G-Began June 30— 
Ended July 14—3 parts—15 cts. each). 

23795. The Lyons-Oullins Electric Tramway 
(E R L-Began July 13—2 parts to date—3o0 cts. 
each). 

23909. Notes on Electric Tramways in the 
United States and Canada. Ill, H. D. Wil- 
kinson (E E L-Began July 20—2 parts to date 
—30 cts. each). 


SANITARY ENGINEERING. 


23569. A Piececf Difficult Sewer Construc- 
tion. Ill. (E R-July 14.) 1200 w. 

23725. The Brockton Sewerage Assessment 
Plan (E N-July 19.), 1800 w. 

*23779. The Chemistry of Cleaning. Vivian 
Lewes (N-July 12.) 7000 w. 

23833. The Disposal of Garbage and Other 
City Refuse. Editorial (E N-July 26.) 1500 w. 

23898. The Sandrock Sewers of St. Paul, 
Minn. (Abstract.) Ill. George L. Wilson (E 
R-July 28.) 1200 w. 

*23986. Notes on the Sanitary Condition of 
Mexico. G. P. Conn (A H-Aug.) 3500 w. 

23989. City Garbage and Sewerage. Editorial 
(E EN Y-Aug I.) w. 

24045. Recent Sewerage Work. Ill. (E R- 
Aug. 4.) 2100. w. 

24171. The Disposal of City Garbage by 
Fire.—The Engle Cremators. Ill. (M & B- 
June.) 2200 w. 

24176. The Treatment of Drinking Water, 
Sewage, Garbage and Diseases by Electrozone. 
Ill, T. C. Martin (E E N Y-Aug. 8.) 4000 w. 


Serials. 

22506. Sanitary Plumbing (N B-Began June 
—2 parts to date—3o cts, each). 

22758. The Chicago Drainage Canal. III. 
(R R-Began June 9—8 parts to date—15 cts. 
each). 

23275. Plumbing in the Manhattan Life In- 


surance Building. Ill. (E R-Began June 30— 
3 parts to date—I5 cts. each), 


We supply copies of these articles. See introductory. 
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23393. Ventilation of the National House of 
Representatives (E R-Began July 7—Ended 
July 21—3 parts—15 cts. each). 

23410. The Heating and Ventilation of Large 
Buildings. Alfred R. Wolf (J F I-Began July 
—Ended Aug.—2 parts—45 cts. each), 


STEAM ENGINEERING. 


*23487. The Use of Stationary Compound 
Engines. K. H. Thurston (E Mag-Sept.) 
3000 w. 

23492. The Practical Prevention of Smoke in 


Boiler Firing by the Use of Producer Gas. W. 
H. Blauvelt (Ir Age-July 12.) 3000 w. 

23497. Guaranteeing the Performance of 
Steam Engines (A M-July 12.) 1400 w. 

23499. Oil Fuel. W. HH. Booth (A M-July 
12.) 1100 w. 

23573. some Boiler Notes.—A Hydrostatic 
Test and What It Did Not Show (B J C-July 
14.) 1200 w. 

23673. Boiler Inspection in New York City. 
Washington Mullin (S V-July.) 1700 w. 


23733. Some Heating Rules (B J C-July 21.) 
700 w. 
23736. Riveted Joints for Steel Boilers (B J 


C-July 21.) 1000 w. 

23807. The Economy of Small Anthracite 
Coal. George H. Ward (Eng-July 21.) 2000 w. 

23858. Economy inthe Boiler Room. John 
C. MeMynn (W E-July 28.) 1400 w. 

23862, The Fly-Wheel Accident at Manville. 
Ill. (BJ C-July 28.) 1000 w. 

#23923. Evaporative Tests. 
Eng-July 20.) 1100 w. 

24022. Economical Steam Compression. M. 
E. (A M-Aug. 2.) 2600 w. 

24034. Sale and Purchase of Steam Boilers. 
Leicester Allen (T-Aug. 1.) 1400 w. 

24063. Valve Gear for Independent Exhaust 
and Steam Valve. Ill. (R G-Aug. 3.) goo w. 

24113. Some German Boiler Tests. Effect 
of Leaky Boiler Settings (B J C-Aug. 4.) 
1600 w. 

24114. Calorimeter Tests for Moisture (B J 
C-Aug. 4.) 800 w. 

424162. The Graphics and Efficiencies of the 
Steam Engine. R. H. Thurston (J F I-Aug.) 
6200 w. 

24181. Steam Production. 
M-Aug. 1300 w. 

24184. Mechanical Stokers, Il]. (E N-Aug. 
9.) 3700 w. 


Editorial (P 


W. H. Booth(A 


Serials. 


13033. Practical Hints to Boiler-Makers and 
Templaters. Ill. (M W-Began May 12, 1893— 
II parts to date—3o cts. each), 

18986. Boiler Calculations. James F. Ho- 
bart (S M-Began Jan. 15—g parts to date—15 
cts. each). 

19709. The Indicator and Its Diagrams. III. 
Charles Day (P Eng-Began Feb, 2—15 parts to 
date—30 cts. each). 

20182. The Elements of Boiler Making. III. 


li’? supbiv copies of these articles. 


SEPTEMBER, 


C. E. Fourness(L. E-Began March—6 parts to 
date—30 cts. each). 

21141. High Speed Steam Engines. IIl. John 
Radinger (E M-Began April— 4 parts to date— 
30 cts. each), 

23574. Condensers and Air Pumps. What 
They Are and What They Accomplish (B J C- 
Began July 1z—Ended July 21—2 parts—15 cts. 
each). 

23639. Mechanical Draught (E R L-Began 
July 6—1 part to date—30 cts). 

23826. Comparison of Different Formule 
for Dimensions of Parts of Steam Engines. 
William Kent (A M-Began July 26—2 parts to 
date—15 cts. each). 

24129. The New ‘ Porter” Steam Engine. 
Ill. (M W-Began July 27—1 part to date—30 
cts). 

24135. Testing of Engines and Boilers. A, 
B. W. Kennedy (P Eng-Began July 27—1 part 
to date—30 cts). 


TELEPHONY AND TELEGRAPHY. 


23511. Telephonic Reminiscences. 
Charles H. Merz (E R N Y-July 11.) 2000 w. 

23512. Telegraph Employees as They Were 
and Now Are. A. R. Swift (E R N Y-July 11.) 
1500 w. 

23693. Laying an Atlantic Cable in Twelve 
Days (Sc A-July 21.) Soo w. 

23867. How the Telephone Company 
Reaches a Subscriber. Ill. W. L. Hedenberg 
(E W-July 21.) 1400 w. 

423929. Gutta-Percha in an Ocean Cable. 
Ida M. Tarbell (I R W-July) 2000 w. 

23978. Nissl’s Automatic Telephone Ex- 
change (E R N Y-Aug. 1.) 2400 w. 

*24073. The Telegraph to the Far East (E- 
July 27.) 1300 w. 

24098. The Use of the Telegraph. Edward 
E. Hale (B C-Aug, 4.) 1400 w. 

*24140, Telegraphic Communication by In- 
duction by Means of Coils. Charles A. Steven- 
son (E E L-July 27.) 1800 w. 

24174. Telephone Service in Chicago. M.M. 
(E R N Y-Aug. 8.) 1800 w. 

Serials. 


23307. The Development of the Electric 
Telegraph. Stephen Vail \(E N Y-Began July 4 
—6 parts to date—15 cts. each). 

23513. Machine Currents and Railroad Tele- 
graph Lines. J. W. Lattig (E R N Y-Began 
July 11—Ended July 18—2 parts—1r5 cts. each), 

23768. Onthe Evolution of Submarine Tele- 
graph Cables. Ill. Henry Stooke (I C B-Be- 
gan July 13—Ended July 20—2 parts —3o cts. 
each. 


MISCELLANEOUS. 


23404. On Some Fossil Phyllopoda. 
T. Rupert Jones (G M-July.) 1800 w. 

+23405. Notes on Sediments Dredged from 
the English Lakes. W. Maynard Hutchings 
(G M-July.) 1200 w. 


See introductors 
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_ *23429. The Use of Explosives Abroad. 
Editorial. (I & I-June 29.) gco w. 

*23431. The Construction of Engineering 
Formule. Editorial. (P Eng-)une 29 ) 750 w. 

23444. Artemisia andthe Mausoleum. 
(MI N-July.) 500 w. 

*23447. The Chicago Board of Trade. Ill, 
(Mill-July.) 3200 w. 

*23454. Scientific Education and Research. 
(Extract.) H. E. Armstrong (N-June 28.) 
4800 w. 

23463. Needed Modifications of Our Patent 
Laws. Walter S. Logan (I Age-July.) 5000 w. 

#23488. The International Exhibition at 
Antwerp. Edmund Mitchell (E Mag-Sept.) 
3000 w. 

*23490. Commercial Aspects of the Japan- 
China War. Tem R. Uyeno (E Mag-Sept.) 
3000 w. 

23537. Edward Atkinson’s Views on the 
State-Bank Tax (M R-July 13.) 1700 w. 

+23539. Do Glaciers Excavate? G. T. Bon- 
ney (C R-July.) 5400 w. 

23578. The Landslide of St. Alban. III. 
J. C. K. Laflamme (C Eng-July.) 3500 w. 

+23600. The Mystery of the Ice Age and Its 
Solution. A. W. Drayson (N S R-July.) 3400 w. 

*23607. The Manufacture of Sulphate of 
Lead. Ill. (E-July 6.) 1800 w. 

*23644. Great Undertakings (I C B-July 6.) 
2200 w. 

$+23675. Human Aggregation and Crime. 
M. G. Tarde (P S M-Aug.) 6400 w. 

423677. A Proposition for an Artificial 
Isthmus, Ernest A. Le Sueur (P S M-Aug.) 
2500 w. 

$23680. I. Silver and the Tariff at Wash- 
ington. Lord Farrer. II. Rejoinders. Moreton 
Frewen, J. Shield Nicholson, F. J. Faraday (F 
R-July.) 7000 w. 

23682. Recent Economic Progress in 
Mexico. Matthew Mactie (W R-July.) 6000 w. 

423683. Home Rule and the Land Question. 
Arthur Withy (W R-July.) 4200 w. 

23686. A Summer Suggestion.—Compressed 
Air and Cool Drinking Water. Frank Richards 
(A M-July 19.) 1000 w. 

23696. Engineering a Learned Profession. 
R. H. Thurston (Sc A S-July 21.) 8000 w. 

23698. Our Great Debt to Science (Sc A S- 
July 21.) 1500 w. 

*23759. The Problem of Flight (E-July 13.) 
1600 w. 

*23764. The Nineveh Sculptures (A L-July 
13.) 2000 w. 

23824. L’Ecole Polytechnique. Ill. (ScA 
S-July 28.) 1700 w. 

*23840. Proposed Establishment of a De- 
partment of Commerce in the United States (B 
T J-July.) 3300 w. 

#23841. Canadian Tariff Changes-—Taking 
Effect March 27, 1804. (B T J-July.) 3000 w. 

*23842. Tariff Changes and Customs Regu- 
lations. —Russia, France, Spain, Cuba, Portu- 
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gal, Madagascar, Persia, United States, Mexico, 
Argentine Republic, Uruguay, Bahamas (B T 
J-July.) 5500 w. 

*23843. Sentimental Dealing with Crime 
and its World-Wide Increase: I. Principles In- 
volved in the Recent Strike. D. McG. Means. 
If. Punishment of Anarchists and Others. 
Henry Holt. III. Criminal Degradation of 
New York Citizenship. John Brocks Leavitt. 
IV. The Increase of Crime and _ Positivist 
Criminology. Henry Charles Lea (F-Aug.) 
2500 w. 

*23845. How the Bills of Socialism Will Be 
Paid. Sylvester Baxter (F-Aug.) 4300 w. 

*23882. The Competition of Self-Moving 
Road Vehicles in France. Ill. (Eng L-July 
20 ) 2500 w. 

23899. Recent Municipal Engineering in 
England (E R-July 28.) 4000 w. 

*23919. The Behavior and Functions of 
Wind as Bearing on the Problem of Flight (Inv- 
July 21.) 2800 w. 

+23930. Life in the Brazilian Rubber Coun- 
try. M. F. Sesselberg (I R W-July.) 2300 w. 

+23932. Improved Heating and Ventilation 
Methods for Rubber-Works. Walter B. Snow 
(I R W-July.) 3200 w. 

+23946. Methods and Apparatus for Drying 
with Heated Air. E. M. Cook (P E C P-April- 
June.) 60c0 w. 

$2395t. The Madison Type of Drumlins. 
Ill. Warren Upham (A G-Aug.) 4000 w. 

+23952. Notes on the Geology of the Rocky 
Mountains between the Saskatchewan and the 
Athabasca. A. P. Coleman (A G—Aug.) 3000 w. 

+23953. Notes on the Geology of the Coast 
Ranges of California H. W. Turner and T. 
W. Stanton (A G-Aug.) 1600 w. 

+23954. Growth of Knowledge Concerning 
the Texas Cretaceous. Jules Marcou (A G-Aug.) 
2000 w. 

$23955. Geological and Topographical Feat- 
ures of the Region about Atlanta, Georgia. Ill. 
Chester Wells Purington (A G-Aug.) Icoo w. 

$423956. The Resources and Development of 
the South. Hoke Smith (N A R-Aug.) 3000 w. 

$23961. The Land Question and the Single 
Tax. S. B. Riggen (A—Aug.) 4400 w. 

$23962. Keeley’s Discoveries and Aerial 
Navigation. Clara B. Moore (A-Aug.) 3800 w. 

+23963. Washington asa Spectacle. Ill. F. 
Marion Crawford (C M-Aug.) 4800 w. 

+23964. The Coleman Collection of Antique 
Glass. Ill. Russell Sturgis(C M-Aug.) 1800 w. 

23968.—75 cts. The Growth of a City. Syl- 
vester Baxter (A Rev-Vol. III. No. II.) 4€00 w. 

*23996. Engineersof To-day and Yesterday. 
John Wolfe Barry. Ill. (E Rev-July.) 1800 w. 

*24000. The Canals of Great Britain : Their 
Position and Prospects (E Rev—July.) 1800 w. 

24013. The American Oil-Cloth Industries 
(Sc A S-Aug. 4.) 6000 w. 

+24026. On Certain Astronomical Conditions 
Favorable to Glaciation. George F. Becker A 
J S-Aug.) 5200 w. 


We supply copies of these articles. See introductory 
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24028. A Summer Tcur in Alaska. Ill, Lucy 
M. Washburn (Cos-Aug ) 5000 w. 

24056. Resilience and the Study of Drop 
Tests (E N-Aug. 2.) 2200 w. 

*24079. Hot Air as a Desiccating Agent (I 
& I-July 27.) 3300 w. 

*24083. The ‘‘ Petit Journal” Road Carriage 
Competition. Ill. (Eng L-July 27.) 5000 w. 

*24096. A Trip on the Maxim ‘‘ Flying Ma- 
chine ” (Inv—July 28.) 4000 w. 

*24097. A Dream of Aerial Flight, Naviga- 
tion and Adventure. Henry A. Kent (Inv-July 
28.) 3800 w. 

*24100. The Staffordshire Potteries (I C B- 
July 27.) 1300 w. 

24117, Facts about Bells (Eng-Aug. 4.) 
w. 

24118. Public Statuary (Ml N-Aug.) 800 w. 

24120. Ancient Monuments.—The Pyramid 
of Cestius. Ill. (Ml N-Aug.) 500 w. 

24193. Aerodynamics.—An Analysis of the 
Functions of a Bird’s Wing during Flight and 


SEPTEMBER, 


Its Mechanical Limitation. Ill. S. D. Mott 


(Sc A S-Aug. II.) 1400 w. 
Serials. 


21763. Engineering Practice and Education. 
Gaetano Lanza (J F [-Began May—4 parts to 
date—45 c s. each). 

22848. Physical Units. Magnus Maclean 
(E E L-Began June 8—6 parts to date—3o cts. 
each). 

23443. Sculptured Monuments of Boston. 
Ill. Frank ‘I. Robinson (MI N-Regan July— 
2 parts to date—15 cts. each), 

23905. Fhotometry. Ill. W. de W. Abney 
(J S A- Began July 20—2 parts to date—3o cts. 
each). 

24038. Compressed Air.—The Problem of 
Transmitting Power to Long Distances by Its 
Use. Ill. (C E-Began Aug.—1 part to date— 
30 cts). 

24108. Mathematical Geology. Sir William 
Thomson. Reviewed by Oliver J. Lodge (N- 
Began July 26-1 part to date—3o cts). 
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A Uniform Temperature 


is necessary in the healthful heating of the home, and 
may be obtained in both city and suburban residences,— 
in the changeable weather of Spring and Fall and the bitter 
months of Winter—by the use of steam as the heating 
agent, supplied by a thoroughly reliable steam heating 


boiler. 


THE “GORTON” BOILER 


has a record unsurpassed by any other house heating boiler 

THE GORTON BOILER. ~— on the market. It is the best known and most widely used, 

and has received the hearty endorsement of the United States Government author- 
ities at Washington, D. C. 

With the ‘‘GORTON’”’ System of Steam Heating, a uniform temperature is 
assured throughout the house at all times, no matter how hard the wind may blow 
or from what direction it may come, and ‘‘ colds’’ con- 
tracted by passing from room to room are unheard of. 
Physicians recommend the ‘Gorton’’ house heating 
Boilers. Our standard publication ‘‘ Modern House- 
fTeating’’ has lately been revised and contains a fund of 
valuable information for those desirous of warming dwell- 


ings and buildings of all kinds in the most economical, 


healthful and efficient manner. 


Free upon application. 


Sectional View Gorton Boiler. 


Gorton & Lidgerwood Company, 


96 Liberty Street, 


197-203 Congress St., Boston. 
Old Colony Building, Chicago. New York. 


Copyrighted, 1894, by The Engineering Magazine Co. Entered at the New York Post Office as 
Second-class mail matter, 
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MISCELLANEOUS 


THE YALE & TOWNE MFG. CO. 
STAMFORD, CONN. 


CHICAGO. BOSTON. SAN FRANCISCO. 


THE STIRLING 


SAFETY BOILER. 


No cast Metal. No flat surfaces. 
No stay Bolts. 
No multitudinous hand hole plates, 
four man holes giving access to every part. 


THE STIRLING CO., 
Gen’l Offices, Pullman Building, 


CHICACO, (iLL. 


ENTILATINC. 


= 


SEE ADVERTISEMENT 


MANUFAOTORERS” SPEGIAL AGENTS. 


WE CAN SAVE YOU MONEY ON ANY 
MACHINERT 
PURCHASE 
FOR MOTIVE POWER, IRON WORKING OR WOOD WORKIRG 


CORRESPOND Witt vs. 


The Marion Steam Shovel Co. 


Weare pleased to announce the success of ourcompany at 
the WORLD’S EXPOSITION ia 
the matterof Awards. Wehave ed the Highest 

Diploma reads as below, and no 
more need be added to it. It simply tells the tale of the merit 
of our Machines. Bear in mind that this Award was not given 

at the National Exposition of Railway Appliances held in Chi- 
cago in 1893, but was given by the World’s Columbian Exposi- 
tion in 1893. 
Diploma: Marion Steam Shovel Co. Steam Shovel and Dredge Machinery: 
For General Excellence of Design of Barnhart's Steam Shovel, giving wide 
working range with ag oe of parts. Also for Excellence of Design and 
Workmanship of Dredge Machinery. 
2. Ballast Unioader, Excellence of Design, enabling ordinary flat cars to be 
used B service with small expense, no permanent 


HE MARION *STEAM iM SHOVEL CO., 607 W. CENTER ST., MARION, 0 


CLAYTON AIR COMPRESSORS 


Highest Economy and Efficiency. For all Purposes and Pressures. = 
For Catalogues, Estimates, etc., Call or Address, 


CLAYTON AIR COMPRESSOR WORKS, 26 Cortlandt Street, New York. 


TO ALL OTHERS 


ARE SUPERIOR 
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A WORD OF INTRODUCTION. 


AUTHORS AND Papers THIS MONTH. 


EDMUND MITCHELL ( 7he Jnternational Exhibition at Antwerp)=Was born in Glas- 
gow in 1861 ; took the degree of M. A. in Aberdeen University ; entered the profession of 
journalism in Glasgow ; was later an editor successively in Bombay, Calcutta, and Melbourne ; 
at Chicago had charge at the World’s Fair of the important wool exhibit from Victoria; is 
now visiting the Antwerp exhibition as a journalist. 

OSCAR SAABYE ( 7he Present Condition of the Panama Canal)=Was born in 1852; 
was graduated from the University of Copenhagen, taking the degree of A. B. in 1870 and 
C. E.in 1874; practised the profession of civil-engineer in Europe and India; cametothe 
United States in 1876 and became actively engaged in railway work ; in 1893-94 made a sur- 
vey for a gold-mining company at Cachavi, Ecuador, stopping on his return to the United 
States to examine the Panama canal. 

NELSON W. PERRY (Nikola Tesla and His Work)=Was graduated as Engineer of 
Mines at the School of Mines, Columbia College, in 1878, and pursued an active career in the 
profession of mining engineering ; after ten years he devoted himself to electrical engineer- 
ing, and has become especially well known in the electrical field through his connection as 
editor with Electricity and the Electrical World ; is a member of the American Institute of 
Electrical Engineers. 

ROBERT H. THURSTON (The Use of Stationary Compound Engines)=Was born 
Providence, R. I., October 25, 1839; was graduated from Brown University (1859) from 
which he received the degree of LL. D.; was for ten years in the United States Navah 
engineers ; was in active service throughout the war; assisted in organizing the Stevens 
Technical Institute and was fourteen years professor of engineering there ; accepted in 1885 
his present position of director of the Sibley College of Mechanical Engineering at Cornell 
University ; first president (1880-82) American Society of Mechanical Engineers ; is a mem- 
ber of many other learned societies; has written much on the steam-engine and other subjects. 

PHILIP ARGALL (The Cyanide Process of Gold and Silver Extraction)=Mining 
engineer and metallurgist ; born near Belfast, Ireland, in 1854; received his first mining 
experience at the Avoca pyritic mines, near Dublin; thence he went to Swansea, Wales, and 
engaged in the smelting business ; managed an antimony smelting-works in London for 
some time, thence proceeding to New Zealand to engage in gold-mining ; traveled for some 
time in Australia ; next engaged in mining and metallurgical works in Mexico ; from there 
he went to France ; was engaged as manager of the La Plata Mining and Smelting Co. at 
Leadville, 1887-92 ; now located at Denver, Col. ; member Royal Irish Academy and other 
scientific and technical societies. 

DANKMAR ADLER ( Theater-Building for American Cities—//)=A member of the 
Chicago architectural firm of Adler & Sullivan, who was more fully referred to on this page 
last month. 

FRANK J. SPRAGUE ( 7he Lessons of the Richmond Electric Railway)=Was gradu- 
ated at Annapolis and entered the United States navy; he early turned his attention to 
electricity and in 1883 he left the navy to enter the construction department of Mr. 
Edison’s works, taking up the subject of the electrical transmission of power ; he next joined 
Mr. E. H. Johnson in the same line of work ; he exhibited at the Philadelphia electrical ex- 
hibition in 1884 a number of motors which marked a distinct advance in motor construction ; 
in 1885 the Sprague Electric Railway and Motor Co. was formed to manufacture stationary 
motors, but Mr, SPRAGUE soon turned his attention to railway motors ; he took the contract 
for tae Richmond (Va.) electric street-railway, the first commercially successful road of the 
kind built ; the Sprague company was absorbed by the General Electric Co., Mr. SPRAGUE 
remaining with the latter for some time as consulting engineer ; he has since been a member 
of the Sprague Electric Elevator Co., and of a firm of consulting electrical engineers ; has 
been connected with many of the largest electrical engineering undertakings on this side of 
the Atlantic ; was president (1892-93) of the American Institute of Electrical Engineers. 

TER. M. UYENO (Commercial Aspect of the Japan-China War)==Was born in Kana- 
sawa, Province of Kaga, Japan, when the Feudal system was in existence ; was brought up a 
Samurai, whose motto was *‘ sword is mightier than pen,” not ‘* pen is mightier than sword ” 
and whose principle was to sacrifice life for his lord ; after the revolution he was admitted to 
the military academy of the province under English system ; he learned English in Japanese 
government schools; studied English law in the Imperial University of Tokio, Japan ; was 
official English interpreter and secretary to the Judicial court at Kohe; served the United 
States government for four years as the official consular interpreter and secretary at Kohe 
(Hiogo) ; represented a Japanese raw-silk house in New York in 1884-86; on returning to 
Japan, contributed articles on Japan to various American newspapers ; was in business in 
Yokohama, dealing with various houses in Europe and America ; is now a member of the firm 
of Takaki & Co., importers of Japanese raw silk, in New York. 

- C. W. MacCORD (The Modern Mechanical Drauwing-Room)==Was born in Dutchess 
county, N. Y., March 18, 1836 ; was graduated at Princeton in 1854; received the degree of 
Sc. D. from same college in 1881 ; was chief draughtsman for Captain John Ericsson for nine 
years ; afterwards acted in the same capacity on the Stevens battery and in the Dock De- 
partment in New York under Gen. George B. McClellan ; since 1871 he has been professor 
of mechanical drawing in the Stevens Institute of Technology at Hoboken; is the author of - 
many mechanical books of value. 
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mercialand TRANSITS AND LEVELS. 
Write for Pamphlet, 
FELT & TARRANT MFG. CO., Chicago, 


Giraduated entirely on our large 
dividing engines. Special award 
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Engineering, Surveying and Draft- 

THE BRANDIS SONS CO., | ing instruments and ‘materials. 

220 p. Illustrated Catalogue mailed 

154 to 756 LEXINGTON AVENUE, 


BROOKLYN, N. QUEEN & Cco., Ine. 
PHILADELPHIA. 


N. V. OFFICE, 116 FULTON ST. 
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Bs and Pusfroses. 


Cake af Lynn, Yfass., 
: SOUTHERN TIMBER AND MINERAL LANDS. 


Co. ROBERTSON, 
CINCINNATI, O. 


Buy Now. All the Valuable Minerals. Title Perfect. 


HENRY W. PEABODY & CO,, 


58 New Street, New York, : 
AND AT—— 


Boston, London. Sydney. Manila. Merida 
LR Buyers of American Products and Manufactures for Export, 
,( Special attention given to the introduction in foreign countries of Mechanical and Engineering Plants, Machinery and Tools, 


Correspondeanee solicited from Manufacturers desiring Foreign Trade. 


TE VULCAN IRON WORKS CO. 
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Send for Catalogue. 


See next issue of this 
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CONVEYING MACHINERY 


Lath 


The < ‘Piqua’ ' Lath is made from the best quality of steel, in sheets 27 4x48 inches 
and each sheet covers exactly one square yard of surface. ‘lhe corrugations shown 
in cut are 334 inches between centres, thus insuring the greatest rigidity. Samples 
and prices on application. 


THE CINCINNATI CORRUGATING CO., Box 336, Piqua, Ohio. 


we witt Give Away 


During September, 1894, another 
100,000 


Artistic Homes 


Undisputed Title and a Good Deed. 


Conditions: If you contemplate building a homeand 
willsend us your name and address and state > what priced 
house you want, will send free a copy of our Beautifally 
Lust rated Book of Residence Designs, entitled: 

“Artistic Homes,”’ how to plan and build them. Con- 
tains designs of many beautiful homes, and_is brimful of 

4 information about the building ofa Model Home, Send 
order at once, as the 100 000 wont lastlong. Enclose two 
two-cent stamps for mailing. 


GEO. F. BARBER & CO0.,Archt’s. Knoxville, Tenn. 


The DENSMORE, THE WORLD'S GREATEST TYPEWRITER.” 


LIGHTEST TOUCH WHICH MEANS LEAST FATIGUE. 

WITH FEWER PARTS THAN OTHERS ATTAINS MORE ENDS. 
THE MATERIAL AND WORKMANSHIP INSURE DURABILITY. 
ADOPTED BY THE UNITED STATES WAR DEPARTMENT. 


FREE: Descriptive Pamphlet containing testimonials from leading 
concerns. 


Densmore Typewriter Co., 202 Broadway, N. Y. 


M. W. VENABLE. ROBT. G. VANCE, JR. 


TOPOGRAP 
RAILROADS APHICAL AND GEOLOGICAL SURVEYS MINES. 


BRIDGES. 
VENABLE & VANCE, “> 
CIVIL ENGINEERS, 
No. 56 Capitat Sr. 


CHARLESTON, W. Va., July 20th, 1894. 
THE ENGINEERING MAGAZINE Co., 
Gentlemen : 

Please find enclosed $1.00 to cover amount of your bill for subscription. I 
must say it is the biggest dollar’s worth I ever got. I shall subscribe regularly when 
this expires. Yours respectfully, 

M. W. VENABLE. 
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A Buyers Directory 


of 


The Engineering Trades. 


Alphahetical I ndex, Paue 15, 


Acid Works Castings.” 
Phosphor-Bronze Smelting Co., Ltd., Phila., Pa. 


Air Compressors. 


Edw. P. Allis Co., Milwaukee, Wis. 

M. C, Bullock Mfg. Co., Chicago, Il. 

open Air Compressor Works, 26 Cortlandt St., 
Ingersoll-Serzeant Drill Co.,10 Park Pl., N.Y. 
Laidlaw-Dunn-Gordon Co., Cincinnati, Ohio. 
Norwalk [ron Works, South Norwalk, Conn, 

Rand Drill Co., 23 Park Place, N. Y. 

Sullivan Machinery Co., Chicago, Tl. 

Walker Manufacturing to., Cleveland, Ohio. 


Anti Friction Metals. 


Merchant & Co., Philadelphia, Pa. 
Phosphor Bronze Smelting Co., Ltd., Phila., Pa. 


Architectural Iron. 
Addyston Pipe and Steel Co., Cincinnati, Ohio. 
Berlin Iron Bridge Co., East Berlin, Conn. 
Central Expanded Metal Co., Pittsburgh, Pa. 
Edward Darby & Sons, Philadelphia, Pa. 
Geo. T. MeLauthlin & Co., Boston, Mass. 
The Continental! Iron Works, Brooklyn, N. Y. 


Architectural Sheet Metal Work. 
James A. Miller & Bro., Chicago, Ill. 


Asbestos Mines and Minerals. 
A. Leofred, Quebec, Canada. 


Automatic Water Tanks. 
Automatic Water Tank Co., 143 Liberty St., N. Y. 


Ballast Unloaders. 
Bucyrus Steam Shovel and Dredge Co., S. Mil- 


waukee, Wis. 
Marion Steam Shovel Co., Marion, Ohio. 


Belt Dressing. 
Jos. Dixon Crucible Co., Jersey City, N. J. 


Belting. 
Cooke & Co., 163 Washington St., N. Y. 
Home Rubber Co., Trenton, N. J. 
Main Belting Co., Philadelphia, Pa. 
New York Belting & Packing Co., Ltd., New York. 
Peerless Rubber Mfg. Co., 15 Warren St., N. Y. 


Blacksmiths’ Tools, 
Buffalo Forge Co., Buffalo, N. Y. 


Blowers, 


Buffalo Forge Co., Buffalo, N. Y. 
Connersville Blower Co., Connersville, Ind. 
Cooke & Uo., 163 Washington St., N. 

H. & F. M. Roots Co., Connersville, Ind. 


Boilers, 


Edw. P. Allis Co., Milwaukee, Wis. 
American Well Works, Aurora, Ill. 
Atlantic Works, East Boston, Mass. 
Broomell Schmidt & Co., Limited, York, Pa. 
Cooke & Co., 163 Washington St., N. Y. 
Continental Iron Works, Brooklyn, N. Y. 
Earle C. Bacon, 26 Cortlandt St., N. Y. 
Fairbanks, Morse & Co., Chicago, Ill. 
Griffith & Wedge Co., Zanesville, Ohio. «+ 
Heine Safety Boiler Co., St. Louis, Mo, 
Geo. T. McLauthlin & Co., Boston, Mass. 


Mundy, J. S. Newark, N. J. 

Pelham Machine Works, 416 W. 26th St., N. Y, 
Pennsylvania Machine Co., Philadeipmia, Pa. 
Southwark Foundry and Machine Co., Phila., Pa. 
Stirling Co., Chicago, IL. 

Robt. Wetherill & Co., Chester, Pa. 


Boiler and Pipe Coverings. 
Keasbey & Mattison Co., Ambler, Penna. 
Boiler Fronts and Fittings. 
Vulean Iron Works, Toledo, Ohio. 
Boring Machines, 
E. W. Bliss Co., Brooklyn, N.Y 


Stiles & Parker Press Co., Brooklyn, N. ¥. 
Waterman Machine Tool Co., Providence, R. I, 


Bricks. 


Empire Fire-Proofing Co., Pittsburgh, Pa. 
Henry Maurer & Son, 420 E. 23d St., N. Y. 
Pioneer Fireproof Construction Co., Chicago, Ill. 


Bridge Builders. 


Berlin Iron Bridge Co., East Berlin, Conn. 
The Continental Iron Works, Brooklyn, N. Y. 


Brick and Tile Machinery. 


F. D. Cummer & Son Co., Cleveland, Ohio. 

Jeffrey Mfg. Co., Columbus, Ohio. 

ae Steam Shovel and Dredge Co.,S.Milwaukee 
is. 


Building Materials. 


Berlin Iron Bridge Co., East Berlin, Conn. 
Central Expanded Metal Co.. Pittsburgh, Pa. 
Cincinnati Corrugating Co., Piqua, Ohio. 
Clay Shingle Co , Indianapolis, Ind. 

Edward Darby & Sons, Philadelphia, Pa. 

E. B. Moore & Co., Chicago, Il. 

Henry Maurer & Son, 490 E. 23d St., N. Y. 
Joseph Dixon Crucible Co., Jersey City, N. J. 
Empire Fire- Proofing Co., Pittsburgh, Pa. 
Samuel H. French, & Co., Philadeiphia, Pa. 
Geo. T. McLauthlin & Co., Boston. Mass. 
New Sai Metal Ceiling Co , 2ist St. and 13th Ave., 


N. Y. 
Pioneer Fireproof Construction Co., Chicago, Ill. 
Cable Railways. 
Robert Poole & Son Co., Baltimore, Md. 


Cable Railway Driving Machinery 


Edw, P. Allis Co., Milwaukee, Wis. 

Robt. Wetherill & Co., Chester, Pa. 

Walker Manufacturing Co., Cleveland, Ohto, 
Cables, Electric and Submarine, 

Eastern Electric Cable Co., Boston, Mass. 

General Electric Co., 44 Broad St., N. Y. 

The Okonite Co., Ltd., 13 Park Row, N. Y. 

Cables, Wire. 


Cooper, Hewitt & Co., 17 Burling Slip, N. Y. 
John A. Roebling’s Sons Co., Trenton, N. J. 
Trenton Iron Co., Trenton, N. J. 


Calcining and Drying Machines. 
F. D. Cummer & Son Co., Cleveland, Ohio. 
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BUYERS’ DIRECTORY 


Calipers and Dividers. 


L. 8. Starrett, Athol, Mass. 
J. Stevens Arms & Tool Co., Chicopee Falls, Mas: 


Cameras. 
Rochester Uptical Co., Rochester, N. Y. 


Cams and Tappets. 
Chrome Steel Works, Brooklyn, N. Y. 


Carpenters’ Tools, 


L. 8S. Starrett, Athol, Mass. 
J. Stevens Arms & Tool Co. . Chicopee Falls, Mass 
E. L. Deane, Holyoke, Mass. 


Carriage and Wagon Machinery. 


Buffalo Forge Co., Buffalo, N, Y. 
Egan Co, Cincinnati, Ohio, 
Fox Machine Co., Grand Rapids, Mich. 
. B. Rogers & Co., Norwich, Conn. 
Stow Flexible Shaft Co., Ltd, Philadelphia, Pa. 
Stow Manufacturing Co., Binghamton, N. Y. 


Castings, Iron and Steel. 
Addyston Pipe & Steel Co., Cincinnati, Ohio. 
Edw. P. Allis Co., Milwaukee, Wis. 
Beckett “and Machine Co., Arlington, N. J 
Berlin Iron Bridge Co.. East Berlin, Conn, 
Buffalo Forge Co., Buffalo, N.Y. 
Chester Steel Castings Co., Phila., Pa, 
Chrome Steel Works, Brooklyn, N. Y. 
Ohio Pipe Co., Columbus, Ohio. 
E. Horton & Son Co., Windsor Locks, Conn. 
Robert Poole & Son Co , Bi sltimnere, Md. 
Pratt & Letchworth, Buffalo, N. Y. 
Walker Manufacturing Co., C eaten. Ohio. 
R. D. Wood & Co., Philadeiphia, Pa, 


Chain Belting. 


Jeffrey ~~. Co., Columbus, Ohio. 
Link Belt Engineering Co., Phila., Pa. 


Chemical Works Machinery. 
R. D. Wood & Co., Philadelphia, Pa. 


Chucks (All Purposes). 


E. Herton & Son Co., Windsor Locks, Conn. 
Morse Twist Drill & Machine Co., New Bedford, 


Mass. 
Standard Tool Co., Cleveland, Ohio. 
D. E. Whiton Machine Co., New London, Conn. 


Clay Working Machinery. 


Bucyrus Steam Shovel and Dredge Co., 8. Mil- 
waukee, Wis. 

F, D. Cummer & Son Co., Cleveland, Ohio. 

Jeffrey Mfg. Co., Columbus, Ohio. 

Vulcan [ron Works, Toledo, Ohio. 


Clutches, Friction. 


Gifford Brothers, Hudson, N. V 

Voiney W. Mason & Co., Providence, I. 
Moore & White Co., Philadelphia, Pa. 
J. 8. Mundy, Newark, N. J. 

Pelham Machine Works 416 W. veth St., N. Y. 
Robert Poole & Son Co . Baltimore, Md. 
Walker Manufacturing Co., Cleveland, Ohio. 


Coal Mining Machinery. 
Beckett Foundry & Machine Co., Arlington, N. J 
Buffalo Forge Co.. Buffalo, N. Y. 
Earle ©. Bacon, 26 Cortlandt St., N. te 
General Electric Co., 44 Broad St. 
Griffith & Wedge Co.. ‘Ohi Ay 
0. W. Hunt, Co., 45 Broadway. A 
Ingersoll- Sergeant Drill Co Park N.Y. 
Jeffrey Mfg. Co., Columbus, “Ohio. 
Rand Drill Co., 23 Park Place. N. Y. 
Sullivan Machinery Co., Chicago, Ill. 


Concentrators and Pulverizers. 


pees Fertilizer Co., Boston, Mass. 

ummer & Son Co., Cleveland, Obie. 
Frisbee-Lucop Mill Co., 145 Broadway 

Beckett Foundry and Machine Co., N.J. 
Gates Iron Works, Chicago. I 

Geo. T. McLauthlin & Co.. Boston, Mass. 
Sturtevant Mill Co., Boston, Mass. 


Condensers, Jet. 
Deane Steam Pump Co., Holyoke, Mass. 


Condensers, Surface, 


Edw. P. Allis Co., Milwaukee, Wis. 
Laidlaw-Dunn-Gordon Co., Cincinnatt, Ohio. 


Contractors’ Supplies. 


Bucyrus yom Shovel and Dredge Co., 8S. Mil- 
waukee, V 

Chester Stee C ‘astings Co., Philadelphia, Pa. 

Contractors’ Plant Mfg. Co., Buffalo, N. Y. 

Fairbanks, Morse & Co., Chicago, Ill. 

Jeffrey Mfg. Co., Columbus, Ohio. 

Link Belt En rineering Co. . Phila., Pa. 

J. 8S. Mundy, Newark, N. 

Pelham Machine Works, 416 W. 26th St., N. ¥. 

Stow Flexible Shaft Co., Ltd., Philadelphia, Pa. 

Stow Manufacturing Co., Binghamton, N, Y. 

Vulcan Iron Works, Toledo, Ohio, 


Conveying Machinery. 


prem Company, Waynesboro, Pa. 

Cc. Hunt Co., 45 Broadway, N. Y. 

Mfg. Co., Columbus, 0. 

John A. Roebling’ s Sons Co., srenten. N. J. 
Link Belt Engineering Co., Phila., 


Pa. 
Pennsylvania Machine Co., Philadelphia, Pa. 


Corliss Engines. 


Edw. P. Allis Co., Milwaukee, Wis. 
Beckett Foundry and Machine Co., Arlington, N..J 
M.C. Bullock Mfg. Co., Chicago, i) 

. & G. Cooper Co., Mt. Vernon, Ohio. 
Frick © ompany, W aynesboro, Pa. 
Hooven, Owens & Rentschler Co., Hamilton, Ohin, 
Robt. Wetherill & Co., Chester, Pa. 


Corrugated Iron. 


Berlin Iron Bridge Co., _ Berlin, Conn. 
Merchant & Co., Phil la’, 

James A. Miller & Bro., Til. 

Niles Iron & Steel Roofing Co., Niles, Ohio. 


Cranes. 


Berlin Iron Bridge Co., East Berlin, Conn, 

Bucyrus Steam Shovel and Dredge Co., 8. Mil- 
waukee, Wis. 

Earle C. Bacon. 26 Cortlandt St., N. Y. 

Wm. Sellers & Co., Philadeiphia, Pa. 

Southwark Foundry and Machine Co., Phila.,{Pa 
Walker Manufacturing Co., Cleveland, Ohio. 

R. D. Wood & Co,, Philadelphia, Pa. 


Crusher Plates, 


Chester Steel Castings Co., Sotiedeytte. Pa, 
Chrome Steel Works, Brooklyn, N 


Crushers, Ore, Phosphate Rock. 


American Road Machine Co., Kennett Square, Pa. 
tdw. P. Allis Co., Milwauk kee, Wis. 

Bradley Puly erizer Co., Boston, Mass. 

Reckett Foundry and Machine Co., Arlington. N.J. 
Earle C. Bacon, 26 Cortlandt St., N. Y. 
frisbee-Lucop Mill Co., 145 Broadway, N.Y. 
Gates [ron Works. Chicag 0, 

Griffith & Wedge Co., Ohio. 

Jeffrey Mfg.Co. Columbus, Ohio. 

Chrome Steel Works, Brooklyn, N. ¥ 

Geo. T McLauthlin & Co., Boston, Mass. 
Sturtevant Mill Co., Boston. Mass. 


Damper Regulators, 
lator Co., Boston, Mass. 
ermometer Co., Peabody, Mass. 
Desks 
A. H, Andrews & Co., Chicago, Ill. 


Diamond Drills. 


American Well Works, Til. 

M. C. Bullock Mfg. Co., ‘Chicag Th. 
(ngersoll-Sergeant Drill Co., ‘Park PL, N.Y. 
Sullivan Co., Chica; 0, 

Rand Drill Co., 23 Park ‘Place, 


Mason Re 
Standard 


8 


Dies and Die Forgings, 


€£. W. Bliss Co., Brooklyn, N. Y 
Morse Twist Drill & Machine Co. ,New Bedford,Mass 


Die and Drill Steel. 
Chester Steel Castings Co., Philadelphia, Pa. 
Wm. Jessop & Sons, Limited, 91 John St., N. Y. 


Disinfecting Machinery. 
Geo. T. McLauthlin & Co., Boston, Mass. 


Drawing Instruments. 


Brandis Sons Co., Brooklyn, N. Y. 
E. L. Deane, Holyoke, Mass. 
Queen & Co., Philadelphia, Pa, 
L. 8. Starrett, Athol, Mass. 


Drawing Presses. 


£. W. Bliss Co., Brooklyn, N. Y. 
Stiles & Parker Press Co., Brooklyn, me 


Dredging Machines, 
re Steam Shovel & Dredge Co., S. Milwaukee, 


J.8S. Mundy, Newark, N.. 

Marion Steam Shovel Co., — Ohio. 
Robert Poole & Son Co., Baltimore, Md. 
Vulcan Iron Works, Toledo, Ohio. 


Drills, Rock and Coal, 


American Well Works, Aurora, Ill. 

M. C. Bullock Mfg. Co., Chicago, Ill. 

Generel Electric Co., 44 Broad St., N. Y. 

Drill Co., St.,N. Y. 
Mfg. Co., Columbus, Ohio. 

Co., 33 Park Place, N. Y. 

Sullivan Machinery Co., Chicago, Ill. 


Drilling Machines. 


W. F. & J. Barnes Co., Rockford, Ill. 
Buffalo Forge Co., Buffalo, 
Dwight Slate Machine © 0s. Hartford, Conn. 
E. Horton & Son Co., Windsor Locks, Conn. 
Niles Tool Works, Hamilton, Ohio. 
Pennsylvania Machine Ce.. Philadelphia, Pa. - 
Seneca Falls Mfg. Co., Seneca Falls, We 
Stow Flexible Shaft Co., Ltd.. Philadelphia, Pa. 
Stow Manufacturing Co. Binghamton, 
Waterman Machine Tool Co., Providence, R. I. 


Drop Forgings. 
Billings & Spencer Co., Hartford, Conn. 


Drop Presses. 


€. W. Bliss Co., Brooklyn, N. Y. 
Stiles & Parker Press Co., Brooklyn, N. Y. 
Walker Manufacturing Co., Cleveland, Ohio. 


Drying and Calcining Machines, 
fF. D. Cummer & Son Co., Cleveland, Ohio. 


Dynamos, 


Brush Electric Co., Cleveland, Ohio. 

General Electric Co., 44 Broad St., N. Y. 

{nterior Conduit & Insulation , New York. 
Jeffrey Mfg. Co., Columbus, Ohio 

‘Westinghouse Electric & Mfg. Co., Pittsburgh, Pa. 


Electric Railway Supplies, 


General Electric Co., 44 Broad St.. N. Y. 
Morris, Tasker & Co. Philadelphia, Pa. 
Westinghouse Electric & Mfg. Co., Pittsburgh, Pa. 


Electrical Instruments, 


Brush Electric Co., Cleveland, Ohie. 

General Electric Co., 44 Broad St., N. Y. 

W. P. Harrison & Co., Columbus, "Ohio. 

Conduit & Insulation Co. York. 
Queen & Co., Inc., Philadelphia. P: 

Standard Thermometer Co., Peabody. Mass. 
‘Westinghouse Electric & Mfg. Co., Pittsbur, 
Weston Electrical Instrument Co., "Newark, N 


Electrical Rubber Goods, 

Home Rubber Co., Trenton, N. J. 
Newton Rubber Works, Boston, Mass. 
Spinney, Virtue & Co., Lynn, Mass. 

Elevators, Steam, Hydraulic, Electric. 
Graves Elevator Co., Rochester, N. Y. 
Geo. T. MeLauthlin & Co., Boston, Mass. 
Morse, Williams & Co., Philadelphia, Pa. 


ringfield Co. ., Springfield. Mass, 
Thos. G, Laney, Lima, Ohio. 


Emery Wheels. 


New York Belting & Packing Co., Ltd., New York. 
Pennsylvania Machine Co., P hiladelphia, Pa. 
Tanite Co., Stroudsburg, Pa 


Emery Wheel Machinesy, 


Pennsylvania M iehine Co., Philadelphia, Pa. 
Stow Flexible Shaft “o , Ltd., Philadelphia, Pa, 
Tanite Co., Stroudsburg, Pa. 


Engineering Instruments. 


Brandis Sons Co., Brooklyn, N. Y. 
Queen & Co,, Philadelphia, Pa. 


Engines, Blowing. 
Edw. P. AllisCo., Milwaukee, Wis. 
Connersville Blower Co., Connersville, Ind. 
Cooke & Co., 163 Washington St., 
P. H. & F. M. Roots Co.. C onnersviile, “Ina. 
Southwark Foundry and Machine Co. Phila., Pas 
Walker Manufacturing Co., Cleveland, Ohio. 


Engines, Gas, Gasoline, and Petroleum. 


Fairbanks, Morse & Co,, Chicago, Ill. 

(Otto Gas Engine Works, yy Pa. 
Pennsylvania Machine Co., Philadelphia, Pa. 
Weber Gas & Gasoline Engine Co., Kansas City, Mo. 


Engines, Marine. 


Atlantic Works, East Boston, Mass. 
Shipman Engine Co., Boston, Mass. 


Engines, Portable. 
Griffith & Wedge Co., Zanesville, Ohio. 


Engines, Stationary. 


Edw. P. Allis Co., Milwaukee. Wis. 

Ball & Wood Co., 15 Cortlandt St., New York. 
Beckett Foundry and Machine Co., Arlington, N. J. 
Buffalo Forge Co., Buffalo, N. Y. 

M. C. Bullock Mfg. Co., hicago, Th. 

Cooke & Co., 163 Washington St., N. Y. 

CG. & G. Cooper Co. Mt. Vernon, Ohio. 

Fairbanks, Morse & Co., Chicago, Ill. 

Frick Company, W aynesboro, Pa. 

Hooven, Owens & Rentschler Co., Hamilton, “Ohio, 
Geo. T. MeLauthlin & Co., Boston, Mass. 
Pennsylvania Machine Co., Philadelphia, Pa. 
Shipman ‘o., Boston, Mass. 

Southwark Foundry and Machine ¢ Co., Phila., Pa, 
Stearns Manufacturing Co., Erie, P: 

Robert Wetherill & Co., Chester, Pean. 


Excavators. 
Bucyrus Steam Shovel and Dredge Co., 8S. Mil- 
waukee, Wis. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Marion Steam Shovel Co., Marion, Ohio. 
Vulcan Iron Works, Toledo, Vhio. 


Fans, Ventilating. 


— Forge Co., Buffalo, N. Y. 
M. C, Bullock Mfg. Co., Chicago, Ti. 


Feed-Water Heaters. 


Edw. P. Allis Co., Milwaukee, Wis. 
Fairbanks, Morse & Co., Chicago, Il. 


Fertilizer Machinery, 
Bradley Pulverizer Co., Boston, Mass. 
Jeffrey Mfg. Co.. Columbus, Ohio. 
Robert Poole & Son Co., Baltimore, Md. 


| 
| 
| 
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Fire Arms. 
J. Stevens Arms & Tool Co., Chicopee Fails,,Mass. 
Fireproof Building Ma.erial. 
Central Expanded Metal Co., Pittsburgh, Pa. 
Cincinnati Corrugating Co., Piqua, Ohio 
Berlin tron Bridge Co., East Berlin, Conn, 
Clay Shingle Co., Indianapolis, Ind. 
Edward Darby & Sons. P hiladelphia, Pa 
Empire Fire Prooting Co., Pittsburgh, Pa. 
Geo. T. MeLauthlin & Co., Boston, 
Henry Maurer & Son, 420 E, 23d St., 
New York Metal Ceiling Co., 21st St. and 13th Ave., 


Pioneer Fireproof Construction Co., Chicago 11). 
Flexible Shafts. 
Stow Flexible Shaft Co., Ltd.. Philadelphia, Pa. 
Stow Manufacturing Binghamton, N. Y. 
Flour Mill Machinery. 
Edw. P. Allis Co., Milwaukee, Wis. 
Nayton Globe Iron Works Co., Dayton, Ohio, 
Robert Poole & Son Co., Baltimore, Md. 
Fly Wheels. 
Edw. P. Allis Co., Milwaukee, Wis. 
Robert Poole & Son Co., Baltimore, Md. 
Walker Manufacturing Co., Cleveland, Ohio. 
Forges. 
Buffalo Forge Co., Buffalo, N. Y. 


Cooke & Co., 163 Washington St., ¥.. 
Pennsylvania Machine Co., Philadelphia, Pa. 


Foot and Hand aaa 
E. W. Bliss Co., Brooklyn, N. 
Stiles & Parker Press Co., 
Forgings. 
Billings & Spencer Co., Hartford, Conn. 
Furnace Builders. 
Griffith & Wedge Co., Zanesville, Obio, 
Julian Kennedy, Pittsburgh, Pa. 
Furniture, 
The Globe Co., Cinciunati, Ohio. 


Furniture and Chair Machinery. 
Egan Co., Cincinnati, Ohio. 
3 Machine Co., Grand Rapids, Mich. 
C. B. Rogers & Co., Norwich, Conn. 
Gas Works Machinery. 


Continental Iron Works, Brooklyn, N. Y. 

R. D. Wood & Co., Philadelphia, Pa. 
Gaskets, Copper. 

U. S. Mineral Wool Co., 2 Cortlandt St., 

Gate Valves. 

Chapman Valve Mfg. Co., Indian Orenasd, Mass. 

Continental Iron Works, Brooklyn, N. Y. 

Lukenheimer Co., Cine innati, Ohio. 

Pancoast & Rogers, 22 Platt St., New York. 

Gages, Steam. 


Crosby Steam Gage and Valve Co., Boston, Mass. 
Standard Thermometer Co., Peabody, Mass. 


Gages, Speed 
Geo. T. McLauthlin & Co., ell Mass. 


Gear Cutters. 
E. Horton & Son Co., Windsor Locks, Conn, 
E. W. Bliss Co., Brooklyn, N. ¥ 
Pennsylvania Machine Co., Philadelphia, Pa. 
Standard Toul Co., Cleveland, Onio. 
Stiles & Parker Press Co., Brooklyn, N. ¥ 
Walker Manufacturing Co., Cleveland, Onto. 
D. E. Whiton Machine Co., New London, Conn. 


Gearing. 
Edw. P. Allis Co., Milwaukee, Wis 
Chester Steel © astings Co., Philadelphia Pa. 
Dayton Globe Iron Works Co.. Dayton, Ohio, 
Genera! Electric Co., 44 Broad St., N. ¥. 
Griffith & Wedge Co. Zanesville, Obio. 
Robert Poole & Son Co., Baltimore, Md. 
Stow Flexible Shaft Co., Ltd. Philadelphia, Pa. 
Walker Manufacturing to., Cleveland, Ohio. 


N. ¥. 


Girders. 
Berlin Iron Bridge Co., East Berlin, Conn. 


Grain Elevator Machinery. 
Kdw. P. Allis Co., Milwaukee, Wis. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Link Belt Engineering Co., Phila. .,% 
Robert Poole & Son Co., Baltimore, Md. 
Walker Manufacturing c 0., Cleveland, Ohio. 


Grates and Hearths. 


Samuel H. French & Co., Philadelphia. Pa. 
Edwin A. Jackson & Bro., 50 Beekman St., N. 


Grates, 
Vulean Iron Works, Toledo, Ohio. 
Grinding and Polishing Machinery. 


Cleveland Twist Drill Co., Cleveland, Ohio. 

Morse Twist Drill & Mach. Co., New Bedford, Mass. 
New Process Twist Drill Co., Taunton, Mass. 
Standard Tool Co., Cleveland, Ohio. 

Stow Flexible Shaft Co., Ltd., Philadelphia, Pa. 
Stow Manufacturing Co., Binghamton, N. Y, 
Tanite Co., Stroudsburg, Pa. 


Grips, Cable Railways. 


Walker Manufacturing Co., Cleveland, Ohio. 
Robt. Wetherill & Co., Chester, Pa. 


Hangers. 
SEE PULLEYS, ETC. 
Hardwood Floors, 
=. B. Moore & Co., ( hicago, Il. 


Hardware Manufacturers. 


L. 8. Starrett. Athol, Mass. 
J. Stevens Arms & Tool Co., Chicopee Falls, Mass 


Heating and em Apparatus, 


Buffalo Forge Co., Buffalo. N. 

Connersville Blower Co., C tnd rsville, Ind, 

Cooke Co., 163 W ashington St., 

P. H. & F. M. Roots onnersville, Ind, 
Heaters, Steam and Hot Water. 

American Boiler Co., Chicago, Ii). 

Boynton Furnace Co., 207 Water St., New York. 

Broomell Schmidt & Co. Limited, ¥ ork, Pa 

New York Central Iron Works Co. 7 Geneva, 'N. ¥. 

JF. Pease Furnace Co., Syracuse, N. Y 

H. B. Smith Co., 137 Center St., N. Y 

S. Wilks Mfg. Co., Chicago, Ill. 


Hoisting Engines and Machinery. 


Edw. P. Allis Co., Milwaukee, Wis. 

Beckett Foundry and Machine Co., Arlington, N. J. 
M. C. Bullock Mfg. Co., Chicago, IIL. 

Cooper, Hewitt & Co.. VW Burling 
Contractors’ Plant M fg. Co., Buffalo. N. Y, 

Earle ©, Bacon, 26 Cortlandt St., N. Y. 

Fairbanks, Morse & Co., Chie ago, Ill. 

Griffith & Wedge C ‘o., Zanesville, Ohio. 

W. Hunt Co., 45 Broadway. 

Jeffrey Mfg. Co!, Columbus, Ohio. 

Volney W. Mason & Co , Providence, R. I. 

J. 8S. Mundy, Newark, N. J. 

Pelham Machine Works, 416 W. 26th St., N. Y¥. 
Sullivan Machinery Co., Chic 0, Ill. 

Trenton Iron Co., Trenton. N, 

Walker Manufacturing Co., Cleveland, Ohio. 


Hod Hoisting Machinery. 
Pelham Machine Works, 416 W. 26th St., N. Y. 
Hollow Bricks. 
Empire Fire-Proofing Co., Pittsburgh. Pa, 
Pioneer Fireproof Construction Co., Chicago, I. 
Hose, Steam and Fire. 
Crosby Steam Gage and Valve Co., Boston, Mass 
Home Rubber Co., Trenton. N. J. 
New \ ork Belting. & Packing Co., Ltd., New York. 
Peerless Rubber Mfg. Co., 15 Warren St., N.Y. 
Hydraulic Machinery. 
Walker Manufacturing Co., Cleveland, Ohio. 
kK. D. Wood & Co., Philadelphia, Pa. 


q 


Ice Elevating and Conveying Machinery. 
Gifford Brothers, Hudson, N. Y. 


Ice-Making Machinery. 
Frick Company, Waynesboro, Pa. 


Indicators, Steam-Engine. 


Crosby Steam Gage and Valve Co., Boston, Mass. 


Queen & Co., Inc., Philadelphia, Pa. 


Injectors, 
Penberthy Injector Co., Detroit, Mich. 
Wm. Sellers & Co., Philadelphia, Pa. 
Sherwood Mfg. CO, Buffalo, N. Y. 


Industrial Railways. 
O. W. Hunt Co., 45 Broadway, N. Y. 


Insulated Wire. 
Eastern Electric Cable Co., Boston, 
Geveral Electric Co , 44 Broad St., 
Merchant & Co., Philadelphia Pa. 
The Okonite Co., Limited, 13 Park Row, N. Y. 


Iron Working Machinery. 


E, W. Bliss Co., Brooklyn, N. Y, 

Ww. F.& J. Barnes Co., Rockford, Ill. 
Biitings & Spencer Co., Hartford, Conn. 
Bradford Mill Co., ineinnati. Ohio. 
Dwight Slate Machine Co. Hartford, Conn. 
Fox Machine Co., Grand Rapids, Mich. 
E. Horton & Son Co., Windsor Locks, Conn. 
Jones & Lamson Mch. Co. , Springfield, Vt. 
Long & Allstatter Co., Hamilton, Ohio. 
Niles Tool Works, Hamilton, Ohio. 
Pennsylvania, Machine Co., Philadelphia, Pa. 
Wm. Sellers & Co., Philadelphia. Pa, 
Seneca Falls Mfg. Co. , Seneca Falls, N. Y. 
Stow Flexible Shaft Co., Ltd., P hiladelphia, Pa. 
Stow Manufacturing Co. be Binghamton, N.Y 
Stiles & Parker Press Co., Brooklyn, N. Y. 
Walker Manufacturing Co., Cleve and, Ohio. 
Waterman Machine Tool Co , Providence, R. I. 
D. E.Whiton Machine Co., New London, Conn, 


Joists, Iron and Steel. 
Berlin Iron Bridge Co., East Berlin, Conn. 


Lamps, Electric. 
Brush Electric Co.. Cleveland, o.. 
General Electric Co., 44 Broad St., N. Y. 
Westinghouse Electric & Mfg. Co., ‘Pittsburgh, Pa 
Lathes, 


E. Bliss Co., Brooklyn, N. Y. 

W. F.& J. Barnes Co., Rockford, Ill. 

Bradford Miil Co., Cincinnati, Ohio. 

Jones & Lamson Meh. Co., Springfield, Vt. 

Niles Toe! Works, Hamilton, Ohio. 

Pennsylvania Machine Co., P hiladelphia, Pa, 

Wm. Sellers & Co., P hiladelphia, Pa. 

Seneca Falls Mfg “Co , Seneca Falls, N. Y. 

Stiles & Parker Frees Co., Brooklyn, N. Y. 
Locomotives. 


Baldwin Locomotive Works, Philadelphia, Pa. 
Locomotive Brakes. 
Westinghouse Air Brake Co., Pittsburgh, Pa. 
New York Air Brake Co., 115 Broadway. N. Y. 
Lubricants. 
Jos. Dixon Crucible Co., Jersey City, N. J. 
Lubricators. 


Lunkenheimer Co.. Cincinnati. Ohio. 
Wm. Powell Co., Cincinnati, Ohio. 
Sherwood Mfg. Co., Buffalo, N. Y. 


Machine Knives, 
Fox Machine Co., Grand Rapids, Mich. 
Machine Screws, etc. 
Worcester Machine Screw Co., Worcester, Mass. 
Machine Tools and Supplies.” 
W. F.& J. Barnes Co., Rockford, Ill. 
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Billings & Spencer Co., Hartford, Conn. 
Bradford Mill o., Cincinnati, Ohio. 

Cleveland Twist Drill Co., Cleveland, Ohto. 
Cooke & Co.. 163 Washington St... N. ¥. 

Dwight Slate Machine Co., Hartford, Conn. 

Egan Co., Cincinnati. Ohio. 

Fox Machine Co., Grand Rapids, Mich. 

E. Horton & Son Co , Windsor Locks, Conn. 
Jones & Lamson Mch. Co.. Springfield, Vt. 

Long & Allistatter Co.. Hamilton, Ohio. 

New Process Twist Drill Co . Taunton, Mass. 
Robert Poole & Son Co., Baltimore, Md. 

Morse Twist Drill & Mach. Co.. New Bedford, Mass. 
Niles Tool Works, Hamilton. Ohio. 

Pennsylvania Machine Co., P Hiladelphia, Pa. 

C. B. Rogers & Co., Norwich, Conn. 

Wm. Sellers & Co., * Philadelphia, Pa. 

Seneca Falls Mfg ‘Co., Seneca Falls, Wee 
Standard Tool Co., C leveland, Ohio. 

L. 8. Starrett, Athol, Mass. 

J. Stevens Arms & Tool Co., Chicopee Falls, Mass. 
Stow Flexible Shaft Co., Ltd., Philadelphia, Pa. 
Stow Manufacturing Co.. Binghamton, N. Y. 
Walker Manufacturing Co., Cleveland, Ohio. 
Waterman Machine Tool Co., Providence, R. I. 
D. E. Whiton Machine Co., New London, Conn. 


Mantels. 
Samuel H. French & Co., Philadelphia, Pa. 


Mathematical Instruments. 
E. L. Deane, Holyoke, Mass. 
Queen & Co , Philadelphia, Pa. 
L. S. Starrett, Athol, Mass. 


Merchant Steel. 


Chester Steel Castings Co.. Phila., Pa. 
Wm. Jessop & Sons, Limited. 91 John St..N. ¥ 


Meters, Electric. 
Generat Electric Co., 44 Broad St., N. Y 


Meters, Water. 
Deane Steam Pump Co., Holyoke, Mass. 


Milling Machines. 
Fox Machine Co., Grand Rapids, Mich. 


Mining Machinery. 
American Well Works, Aurora, Il. 
Beckett Foundry and Mechine Co., Arlington, N. J. 
Bradley Pulverizer Co., Boston, Mass, 
M. C. Bullock Mfg. Co.. ‘Chieago, 
Chrome Steel Works, Brookly n, N. Y. 
A.S Va Steam Pump Works, E. 23 N. Y. 
Earle C. Bacon, 26 Cortlandt St., NY. 
Frisbee-Lucop Mill Co., 145 Broadway, N. Y. 
Gates Iron Works, Chicago, Ill. 
General Electric Co., 44 Broad St., N. Y. 
Griffith & Wedge Co., Zanesville, Ohio. 
Ingersoll-Sergeant Drill Co., Cortlandt St., N. ¥. 
Jeffery Mfg. Co.. Columbus, Ohio. 
Geo MeLauthlin & Co., Boston, Mass. 
J. 8. Mundy, Newark. N. J. 
Rand Drill Co., 23 Park Place, N. Y. 
Sullivan Machinery Co., Chieago. Th. 
Trenton Iron Co., Trenton, N. J. 


Mining Screens. 
Beckett Foundry and Machine Co., Arlington, N. J 
Earle C. Bacon, 26 Cortlandt St.. N. Y. 
Jeffrey Mfg. Co., Columbus, Ohio. 


Motors, Electric. 


Brush Electric Co.. Cleveland, Ohio. 

General Electric Co. 44 Broad St., N. Y. 

& Insulation Co. .. New York. 
Jeffrey Mfg. Co., Columbus, Ohio. 

hermometer Co. Peabody, Mass. 
Walker Manufacturing Co.. Cleveland, Ohio. 
Westinghouse Electric & Mfg. Co., Pittsburgh, Pa. 


Oil Cups. 


Lunkenheimer Co., Cincinnati, Ohio. 
Wm. Powell Co., Cincinnati, Ohio. 
Sherwood Mfg. Co., Buffalo, N. Y. 


Ore Roasting Machinery. 
F. D.Cummer & Son Co., Cleveland, Ohio. 
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Packing. 
Home Rubber Co., Trenton, N. J. 
Garlock Packing Co., Palmyra, N. Y 
New York Belting & Packing Co., Ltd., New York. 
Sherwood Mfg Co., Buffalo, N. Y. 
Peerless Rubber Mfg. Co., 15 Warren st., N. Y. 
Paints. 


Joseph Dixon Crucible Co., Jersey City, N. J. 
Samuel H. French & Co., Philade phia, Pa. 
Tanite Stroudsburg. Pa. 

Paper Mill Machinery. 


Dayton Globe [ron Works, Dayton, Ohio. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Moore & White Co., Philadelphia, Pa. 
Walker Manufacturing C o., Cleveland, Ohio, 
Robt. Wetherill & Co., Chester, Pa. 

Pattern Makers’ Machinery. 


fox Machine Co., Grand Rapids, Mich. 
Penstocks, 
_ Atlantic Works, East Boston, Mass. 
Perforated Metal. 
Merchant & Co., Philadelphia, Pa. 
Photographic Supplies. 


Queen & Co., Inc., Philadelphia, Pa. 
mucbester Optical Co., Rochester, N. Y. 


Pile Drivers. 
— Steam Shovel & Dredge Co., S. Milwaukee, 
8. 


Pipe and Boiler Coverings. 
Keasbey & Mattison Co., Ambler, Penn. 
Pipe Casings, etc, 
Pancoast & Rogers, 22 Platt St., New York. 
Pipe, Cast Iron, 


Addyston Pipe & Steel Co., Cincinnati, Ohio. 

Ohio Pipe Co., Columbus, Ohio. 

Pancoast & Rogers, 22 Platt St., New York. 
Walker Manufacturing Co., Cleveland, Ohio. 

R. D. Wood & Co., Philadelphia, Pa. 


Pipe, Coils and Bends. 
National Pipe Bending Co., New Haven, Conn. 
Pipe Cutting and Threading Machines, 
Armstrong Mfg. Co., Bridgeport, Conn, 
Pennsylvania Machine Co., Philadelphia, Pa. 
Pipe-Spiral Riveted. 
Merchant & Co., Philadelphia, Pa. 

Pipe, Wrought Iron, Line and Drive. 
Morris, Tasker & Co., Philadelphia Pa. 
Pancoast & Rogers, 22 Platt St., New York, 

Planing Mill Machinery. 


Egan Co., Ohio. 

Fox Machine Co., Grand Rapids, Mich, 

ps Machine Co.. hiladelphia, Pa. 
gers & Co., Norwich, Conn. 


Portable Railways. 
OC. W. Hunt Co., 45 Broadway, N. Y. 
Power Punches and Shears, 
E. W. Bliss Co., Brooklyn, N. Y. 
Long & Alistatter Co., aiilton, Ohio. 
er Manufacturing Co., Cleveland, Ohie. 
Power Transmission, Electric. 
General Electric Co., 44 Broad St., N. Y. 
Presses, Hydraulic. 


Fox Machine Co., Grand Rapids, Mich. 
Niles Tool Works. Hamilton. Ohio. 
Walker Manufacturing Co., Cleveland, Ohio. 
Pressure Regulators, 


ulator Co., Boston, Mass. 
hermometer Co., Peabody, Mase. 


Mason 
Standard 


Prospecting Drills. 


American Well Works, Aurora, III. 
M. C. Bullock Mfg. Co., ‘Chieago, Il. 
Sullivan Machinery Co., Chicago, Ill. 


Pulley Lathes, 
W. F. & J. Barnes Co., Rockford, Ill. 


Pulleys, Shafting and Hangers. 


Edw. P. Allis Co., Milwaukee, Wis. 

Cooke & Co., 163 Washington St., N. 

Dayton Globe Iron Works, Dayton, Ohito. 
Gifford Brothers, Hudson, N. Y. 

Griffith & W edge Co., Zanesville, Ohio, 
Jeffrey Mfg. Co., Columbus, Ohio. 

Volney W. Mason & Co., Providence, R, I. 
Moore & White Co., Philadel shia, Pa. 

Robert Poole & Son Co., Balt more, Mad. 
Penusylvania Machine Co. Philadelphia, Pa. 
Wm. Sellers & Co., Philadelphia, Pa. 

Robt. Wetherill & Co., Chester, Penn. 
Walker Manufacturing Co., Cleveland, Ohio, 


Pulverizers, 


Bradley Pulverizer Co., Boston, Mass. 
Frisbee-Lucop Mill Co., 145 Broadway, 
Geo. T. MeLauthiin & Co., Boston, Mass. 


Pumps and Pumping Machinery. 


Edw. P. Allis Co.. Milwaukee, Wis. 

American Well Works. Aurora, Ill. 

A. 8. Cameron Steam Pump verte, E, St.,N. ¥. 
Cooke & Co., 163 Washington St., 

M. T. Davidson, Brooklyn, N. Y. 
Laidlaw-Dunn-Gordon Co., Cincinnati, Ohio, 

Thos. G. Laney, Lima, Ohio 

Deane Steam Pump C ‘0., Holyoke, Mass. 
Fairbanks, Morse &Co..C hicago, Ti. 

Holly } , Lockport. N. 

John H. MeGowan Co. Ohio. 
Pulsometer Steam Pamp Co., 120 Liberty ms. ¥. 
Southwark Foundry & Machine Co., Phila +4 
Stillwell-Bierce & Smith-Vaile Co., dayton, “Ohio. 
Manufacturi ng Co., Cleveland, Obto. 

R. D Wood & Co., Philadelphia, Pa. 


Pump Governors, 
Mason Regulator Co., Boston, Mass. 


Punching and Shearing Presses. 
E. W. Bliss Co., Brooklyn, N. Y. 
Fox Machine Co., Grand Rapids, Mich. 
Long & Allstatter Co., Hamilton, Ohio, 
Walker Manufacturing Co., Cleveland, Ohio. 


Quarrying Machinery. 


M. G. Bullock Mfg. Co., Chicago, Ill. 
A. 8. Cameron Steam Pump Works. E. ¥. 
Cooper, Hewitt & Co., 17 Burling Slip, 
Earle C. Bacon, 26 Cortlandt St., 
ersoll-Sergeant Cortlandt St.,N. 
. Mundy, Newark, 
Pelham Machine works, tie W. 26th St., N. Y. 
Rand Drill Co., 23 Park Place, N. Y. 
Sullivan Machiner Co., Chi Th. 
Trenton Iron Co., renton, N. 


Radiators. 


rican Radiator Co., Chicago, Ill. 
Smith Co., 137 Center 8t., N. 


Railway Car Brakes, 


Westinghouse Air Brake Co., Pittsburgh, Pa. 
New York Air Brake Co., 115 Broadway, N. Y. 


Railroad Ditchers. 
Buc ares Steam Shovel & Dredge Co.,8. Milwaukee, 


Jeffrey Mfg. Co., Cleveland, O. 
Marion Steam Shovel Co.. Marion, Ohio. 
Vulcan Iron Works, Toledo, Ohio. 

Railway Feed Wires, 
The Okonite Co., Limited, 13 Park Row, N. Y. 


Railways, Electric. 
General Electric Co., 44 Broad St., N. ¥ 


45 
zg 


Railway Shop Machinery. 


Armstrong Mfg. Co., Bridgeport, Conn. 

Billings & Spencer Co., Hartford, Conn. 
Bradford Mill Co.. Cincinnati, Uhio. 

Egan Co., Cincinnati, Ohio. 

Fox Machine Co., Grand Rapids, Mich. 

E. Horton & Son c o., Windsor Locks, Conn. 
Long & Allistatter Co., Cincinnati, Ohio. 

Niles Tool Works, Hamilton, Ohio. 
Pennsylvania Machine Co., Philadelphia, Pa. 

0. B. Rogers & Co., Norwich, Conn. 

Stow Flexible Shaft Co. , Ltd., Philadelphia, Pa, 
Stow Manufacturing C 0. Binghamton, 

Walker Manufacturing Co., Cleveland, Ohio 
Waterman Machine Tool Go.. Providence, R I. 
D. E. Whiton Machine Co., New London, Coun, 


Railway Specialities. 
Carlisle Mfg. Co., Carlisle, Pa. 


Railways, Portable. 
©. W. Hunt Co., 45 Broadway, N. Y. 


Railway Supplies. 
Carlisle, Mfg. Co., Carlisle, Pa. 


Reducing Valves. 
Mason Regulator Co., Boston, Mass. 


Refrigerating Machinery. 
Frick Company, Waynesboro, Pa. 


Road-Making Machinery. 


Addyston Pipe & Steel Co., Cincinnati, Ohio. 
American Road Machine Go.. Kennett Square. Pa. 
we Steam Shovel & Dredge Co., 8. Milwaukee, 


F’d’y & Machine ¥Y’ks,Harrisburg,Pa. 
8. Kelly Co., Springfield, Ohio. 

Marion Steam Shovel C o., Marion, Ohio. 

Vulcan Iron Works, Toledo, Ohio. 


Road Rollers, Steam. 


F’d’y & Machine W’ks,Harrisburg,Pa 
S. Kelly Co., Springfield, Ohio. 


Rock Breakers, 


Edw. P. Allis Co., Milwaukee, Wis. 

American Road Machine Co , Kennett Square, Pa. 
Beckett Foundry and Machine Co., Arlingtou, N. J 
Bradley Fertilizer Co., Boston, Mass. 

Earle C. Bacon, 26 ¢ Yortlandt 

Gates Iron Works, Chicago, tl. 

Griffith & Wedge Go.. Zanesville, Ohio. 

Geo. T. McLauthlin & Co., Boston, Mass. 


Rock Drills. 


M. ©. Bullock Mfg. Co., Chicago, Ill 
Clayton Air Compressor Works, 26 Cortlandt St., 


General Electric Co., 44 Broad St., N.Y. 
Ingersoll-Sergeant Drill Co , Cortlandt St., N. ¥. 
Rand Drill Co., 23 Park Place, NY. 

Sullivan Machinery Co., Chicago, Ill. 


Rolling Mill Machinery. 


Long & Allstatter Co., Hamilton, Ohio. 

Robert Poole & Son Co., Baltimore, Md. 

Walker Manufacturing Co., Cleveland, Ohio. 
Roofing. 

Berlin Iron Bridge Co., East Berlin, Conn. 

Clay Shingle Co., Indianapolis, Ind. 

Gummey, Sperin ng & Co., Philadelphia, Pa. 

Merchant & Co., *hiladel phia, Pa. 

James A. Miller & Bro., Chicago, Il. 


Roofs, Iron, Truss. 


Continental [ron Works, Brookl 
Berlin Iron Bridge Co., East Ber in, Goa. 


Rope Transmission, 
©. W. Hunt Co., 45 
Link-Belt Engineering Co., Niecetewn, Phila. 
Pelham Machine Works, 416 W. 26th St., N. Y. 
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Rubber Goods. 


Home Rubber Co., Trenton, N. J. 

Newton Rubber Works, Boston, Mass. 

New York Belting & Packing Co., Ltd., New York. 
Peerless Rubber Mfg. Co., 15 Warren St. N. ¥. 
Spinney, Virtue & Co., yon, Mass. 


Safety Valves. 
Crosby Steam Gage and Valve Co., Boston, Mass. 
Lunkenheimer Co,, Cincinnati, Ohio. 
Saw Mill Machinery. 
. P. Allis Co , Milwaukee; Wis. 
n Co., Cincinnati, Ohio. 
Grinch & Wedge Co., Zanesville, Ohio. 
Screens, Mining. 
Beckett Foundry and Machine Co., Arlington, N.J. 
Edward Darby & Sons, Philadelphia, Pa. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Screw Machines. 
Jones & Lamson Mch. Co., Springtield. Vt 
Niles Tool Works, Hamilton, Ohio. 
Separators, Coal and Ore. 
F. D. Cummer & Son Co., Cleveland, Ohio. 


Separators, Steam. 
The Goubert Mfg. Co., 32 Cortlandt St., N. ¥. 


Shafting. 
SEE PULLEYS, ETC. 


Shearing 


E. W. Bliss Co., Brooklyn, N. 
Stiles & Parker Press 0., Brooklyn, ¥. 


Sheet Metal Working Machinery. 
E. W. Bliss Co., Brooklyn, N. Y. 
Stiles & Parker Press Co., Brooklyn, N 

Shoes and Dies. 
Chester Steel Castings Co., Eee, Pa. 
Chrome Steel Works, Brooklyn, N } ; 
Skylights (Sheet Metal) 

James A. Miller & Bro., Chicago, Ll. 


Smoke Stacks. 
Broom 311 Schmidt & Co., Limited, York, Pa. 


Steam Regulating Appliances, 


Chapman Valve Mfg. Co., Indian Orchard, Mass. 
Lunkenheimer Co., Cincinnati. Mhio. 

Mason Regulator Co. Boston, Mass. 

Penberthy Injector Detroit, Mich. 

Wm. Powell Co., Cincinnati, Ohio. 

Sherwood Mfg. Co., Butfalo, 

Standard Thermometer Co.. Peabody, Mass. 


Steamships and Tow Boats. 
Atlantic Works, East Boston, Mass. 


Steam Shovels. 
oe Steam Shovel and Dredge Co., Bucyrus, O. 
on 


Steam Shovel Co., Marion, Ohio. 
Vulcan Iron Works, Toledo, Ohio. 


Steam Traps. 
Buffalo Forge Co., Buffalo, N. Y. 


Unapman Valve Mfg. Co., Indian Orchard, Mass. 
The Goubert Mfg. Co., 32 ‘Cortlandt St., N. on 


Steel Importers. 


Wm. Jessop & Sons, Limited, 91 John St., N. ¥. 
Merchant & Co., Philadelphia, Pa. 


Stee! Manufacturers, 
Chester Steel Castings, Phila., Fe 
Chrome Steel Works, Brookly 
Wm. Jessop & Sons, Limited: ot St, N. ¥. 
Peansylvania Steel Co., Steelton, Pa. 


Steel, Tool. 


Wm. Jessop & Sons, Limited. 91 John St., N. ¥. 


Chrome Steel Works, Brooklyn, N. Y. 


Structural Iron Work, 


Continental Iron Works, Brooklyn, N. Y. 
Berlin tron Bridge Co., East Ber “4 Conn, 


Surveying Instruments. 


Brandis Sons Co., Brooklyn, N. Y. 
Queen & Co., P hilade Iphia, Pa. 


Tanks, Iron. 


eet Sehmidt & Co., Limited, York, Pa. 


WV. E. Caldwell Co., Louisville, Ky. 
Continental [ron Works, Brooklyn, N. ¥. 


Tanks, Wood. 


W. E. Caldwell Co., Louisville, Ky. 
Williams Mfg. Co., Kalamazoo, Mich. 


Telegraph Wires and ng 
General Electric Co., 44 Broad St., N. Y. 
Kastern Electric Cable C 0., Boston, 


John A. Roebling’s Sons Co., Trenton, N. J. 
The Okonite Co., Ltd., 13 Park Row, N. Y 


Temperature Regulators. 
Standard Thermometer Co., Peabody, Mass. 
Testing Machinery. 
Wm. Sellers & Co., Philadelphia, Pa. 
Thermometers. 


Queen & Co., Inc., Philadelphia, Pa. 
otandard Thermometer Co., Peabody, Mass. 


Tiles. 
Samuel H. French & Co., Philadelphia, Pa. 
Tin Plate Rolling Machinery. 
Robert Poole & Son Co., Baltimore, Md. 
Tin Plates, 


Gummey, Spering & Co., Philadelphia, Pa. 
Merchant & Co., Philadelphia, Pa. 


Towers. 
W. E. Caldwell Co., Louisville, Ky. 


Tramways. 
CO. W. Hunt Co., 45 Broadway, N 


Walker Manufacturing Co., Cleveland, Ohio. 


Tramways, Wire Rope. 
Cooper, Hewitt & Co., 17 Burling Slip, N. Y. 


ow a Iron Co., Trent ton, N. J. 
Oo. W. Hunt Co., 45 Broadway, mt. 


Transmission Machinery. 


General Electric Co., 44 Broad St., N. Y. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Pelham Machine Works, 416 W. 26th St., 


Walker Manufacturing Co., Cleveland, Ono. 


Robt. Wetherill Co., C ester, Pa. 
C. W. Hunt Co., 45 Broadway, N. Y. 


Tube Scrapers. 
Sherwood Mfg. Co., Buffalo, N. Y. 
Turbines. 


Dayton Globe Iron Works, Dayton, Ohio. 
James Leffel & Co., Springfield, Ohio. 
Robert Poole & Son Raltimore, Md. 
8. ty Smith, 

ood, & Co., Pinladelphia, Pa. 


Turn Tables. 
Wm. Sellers & Co., Philadelphia, Pa. 
Twist Drills. 


Standard Tool Co., Cleveland, Ohio. 

Cleveland Twist Drill Co., Cleveland, Ohio. 

Morse Twist Drill & Men. Co., New Bedford, Mass. 
New Process Twist Drill Co., Taunton, Mass. 


Typewriters. 
Densmore Typdwriter Co., 202 Broadway, N. Y. 


Vacuum Pumps. 


A. S. Cameron, Steam Works, E. 23d St.. N V 
Cartes Air Compressor Works, 26 Cortlandt St. 


Deane Steam Pump Co., Holyoke, Mass. 
Guild & Garrison, rooklyn, N.Y. 


Valves, Gas, Steam and Water. 


Chapman Valve Mfg. Co., Indian Orchard, Mass. 
Home Rubber Co., renton, } 

Lunkenheimer Co., C ineinnati, Ohio. 

Sherwood Mfg. Co. Buffalo, N. Y. 

Mason Regulator Co., Boston, Mass. 

Pancoast & Rogers, 2> Platt St., New York. 

Wm. Powell Co., Cincinnati, Ohio. 

Standard Thermometer C 0., Peabody, Mass. 


Ventilating Appliances. 
Buffalo Forge Co., Buffalo, N. Y. 
M. C. Bullock Mfg. Co., Chicago, Il. 
Connersville Blower Co. . Connersville Ind. 
Cooke & Co,, 163 W St., N. ¥. 
Globe Ventilator Co , Troy. N Y: 
P. H. & F.M. Roots Co., Connersville, Ind. 
Voltmeters. 

General Electric Co., 44 Broad St., N. Y. 
Weston Electrical Ins. Co., Newark, N. J. 

Water Wheels. 


Dayton Globe Iron Works, Dayton, Ohio. 
Rodney Hunt Machine Co., Orange, Mass. 
James Leffel & Co., Springfield, Ohio. 
Geo. T. MeLauthlin & Co., Boston, Mass. 
Robert Poole & Son Co., Baltimore, Md, 

8. Morgan Smith, York, Pa. 

R. D. Wood & Co., Philadeiphia, Pa. 


Well Drilling Machinery, 
American Well Works, Aurora, Ill. 
Wire. 


Merchant & Co., Philadelphia, Pa. 
Phospbor-Bronze Smelting Co., Ltd.. Phila., Pa. 


Wire Cloth. 
Edward Darby & Sons, Philadelphia, Pa. 
Phosphor-Bronze Smeiting Co., Ltd., Phila., Pa 

Wire Rope. 
Cooper, Hewitt & Co., 17 Burling Slip, _ % 
John A. Roebling’s Sons Co., Trenton 
Phosphor-Bronze Smelting Co. Ltd., Malis. ‘Pa 
Trenton Iron Co., Trenton, N. fe 

Wood Carpets, etc. 

E. B. Moore & Lo., Chicago, Ill. 


Wood-Working Machinery. 
Egan Co., Cincinnati, Ohio. 
Fox Machine Co., Grand Rapids, Nath. 
C. B. Rogers & Co., Norwich, Con 
Stow Flexible Shaft a Ltd., Philadelphia, Pa. 
Wrecking Cars, 
Bucyrus Steam Shovel & Dredge Co., 8S. Milwaukee, 


Marion Steam Shovel Co., Marion, Ohio. 


Yachts, Steam. 
Avlantic Works, East Boston, Mass. 


: 
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ALPHABETICAL INDEX TO ADVERTISERS. 


Addyston Pipe and Steel Uo...... ....... 
American Road Machine Co................. 41 
Andrews &Co.,A.H. ......... 65 
Armstrong Mfg. Co... 29 
Automatic Water Tank Uo..................005+- 26 
Baird, & Co.. Homry Carey... 24 
Baldwin Locomotive Works. ... .. .........0.05 34 
Ball & Wood Co............... «- 49 
Beckett Foundry and Machine Co............. . 48 
Berlin Iron Bridge Co............. .... 63 
Billings & Spencer Co., The..............+-0+0+05 56 
Bischoff & Co., Fred F........... ee, 
Broomell, Schmidt & Co., Ltd............... ... 7 
Bucyrus Steam Shovel and Dredge Co........... 72 
26 
Caldwell Co., W. E........... 33 
Cameron Steam Pump Works, A. S8............. 
Central Expanded Metal Co...................++- 66 
Cheltenham Academy. 23 
Chester Steel Castings Co ............ 34 

Cincinnati Corrugating Co.............. 6 
Clayton Air Compressor Works .............++++ 3 
Cleveland Twist Drill Co.. ... ............005- 58 
Connersville Blower Co........ 38 
Continental Iron Works ....... 7 

Contractors’ Plant Mfg. Co........ 43 
Crosby Steam Gage and Valve Co............... 50 


Dayton Globe Iron Works Co ................... 47 
Deane Steam. Pump Co............ 30 
Densmore Typewriter 6 
Dixon Crucible Co., 29 
Dwight Slate Machine Co......................008 25 
Eastern Electric Cable Co.... 
Electric Selector & Signal Co........ ........... 34 


Electro Light Engraving Co ................... 42 


Empire Fire-Proofing Co.......... 64 
20 
Fishkill Landing Machine Co ... .......... ... 29 
French & Co., Samuel H.. ........ Sacueutastia 62 
Gorton & Lidgerwood Co.............. 2 
Griffith & Wedge Co. .............. . 
Harrisburg Foundry and Machine Works ..... 41 
Harvard University................ 23 
Holly Manufacturing Co....  ... ........... 31 
Hooven, Owens & Rentschler Co............ .. 50 
(ngersoll-Sergeant Drill Co.............. 37 
Interior Conduit & Insulation Co................ 48 
Jessop & Sons, Limited, William............ ... 61 
Jones & Lamson Machine Co.... .............. 58 
Journal of the Ass'n of Engineering Societies.” 17 
41 
cin 20 
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Laidlaw-Dunn-Gordon Co........ 

Lawrence Scientific School.... 
Link-Belt Engineering Co............. ......... 
Long & Allstatter Co ... .. ... 


McRae, A. L.. 
Marion Steam Shovel Co..... ............... Ke 
Michigan Mining School............. ...0 


Morse Twist Drill & Machine Co. scecneenknueehes 


National Pipe Bending Co........................ 
N. J. Car Spring and Rubber Co....... 
New Process Twist Drill Co. .................. 
Newton Rubber Works 
New York Air Brake Co 
New York Belting & Packing Co.... ....... aoe 
New York Central Iron Works Co... ......... 
New York Metal Ceiling Co ........ ........... 

North Western Expanded Metal Co............. 


Pancoast & Rogers 
Poabody & Co,, Henry 
Peerless Rubber Mfg. Co ...... ........ ea ae 
Pelham Machine Works ... .........ccceesse.ees 
Pennsylvania Machtwe Co., Limited...... 
Pennsylvania Wire Works................ 
Phosphor Bronze Smelting Co., Limited. 
Pioneer Fire-Proof Construction Co. . 
Pittsburgh Testing Limited... 


->>>5 ALPHABETICAL INDEX 


31 
30 


Roebling’s Sons (o., John A... 61 
Rush & Gildemeyer Mfg. Co.... .. ....... « & 
St. Louis Expanded Metal Co ................... 66 
Sherwood Mfg. Co...... 63 
Southwark Foundry and Machime Co.... ....... 48 
Standard Thermometer Co.... 48 
Stearns Manufacturing Co... .......... ieee 49 
Stevens Arms & Tool Co., J......... 62 
Stiles & Parker Press Co..... 55 
Stillwell-Bierce & Smith-Vaile Co ... ........... 82 
Stow Manufacturing Co....... 59 
61 


Vandenbergh Laboratory of Chemical Industry. 


Walker Manufacturing 

Waterman Machine Too! Co......... 58 
Weber Gas & Gasoline Engine Co.......... .... 41 
Westinghouse Air Brake Co.................000 35 
Westinghouse Electric & Mfg. Co........ ....... 44 
Weston Electrical Instrument Co... ...... Scenes ae 
Wetherill & Co., Robt........... 
Williams Mfg. Co .... 30 


23 
47 
21 
66 
71 
62 
59 
52 
40 
19 
“6 
3 
62 
67 
65 
23 
66 
22 
53 
58 
43 
62 
25 
58 
he 44 
29 
69 
64 
19 
57 
66 
39 
Ohio Normal University.......... ..... 28 
Otto Gas Engine Works........ 41 
33 
5 
43 
43 
3 
62 
34 
20 
Pulsometer Steam Pump Co............ ....... 38 Yale & Towne Mfg. Coq 3 


MISCELLANEOUS 
ASSOCIATION OF ENGINEERING SOCIETIES. 


THE JOURNAL FOR JULY CONTAINS 


an elaborate and handsomely illustrated paper on the 


HYDRO-GEOLOGY OF THE UPPER MISSISSIPPI VALLEY, 


by Mr. Daniel W. Mead, member of the Western Societies 
of Engineers. 


PRICE, SO CENTS. 
JOHN C. TRAUTWINE, Jr., Secretary, 
419 Locust Street, PHILADELPHIA. 


AN ELECTRICAL LIBRARY EVERY YEAR. 
THE 


Electrical Engineer. 


A Weekly Review of Theoretical and Applied Electrictty. 


Published at 203 Broadway, N. Y. 


$3.00 per year, IO cents per copy. 


This journal is the oldest of its class in America and one of the most successful- 
It is published specially for engineers, and deals with all electrical questions from the 
engineering standpoint. Among its hundreds of contributors are such men as F. L. 
Pope, Elihu Thomson, E. J. Houston, Nikola Tesla, A. E. Kennelly, C. P- 
Steinmetz, N. W. Perry, H. L. Webb, W. Maver, Jr., C. E. Emery, W. A. Anthony, « 
Wm. Stanley, Jr.—in fact, nearly all the leading electrical inventors, physicists, 
thinkers and workers of the day. 
Sample copy sent to any address on application. ‘Trial trip, for 3 months, 5oc. 
The Electrical Engineer has always been an excellent advertising medium, 
reaching all the heavy buyers of apparatus, supplies, engineering material, books, &c. 
in the electrical field. 
A catalogue of electrical books will be sent to any address on request. Among 
recent valuable publications may be mentioned ‘‘ The Inventions, Researches and 
Writings of Nikola Tesla’’ ($4.00) ; ‘‘How to Wire Buildings’’ ($1.50) ; ‘‘Alter- 
nate Current Wiring and Distribution’’ ($1.50). These, and any other electrical 
books, sent postage free, to any address, on receipt of price. 


THE ELECTRICAL ENGINEER, 
203 Broadway, New York, N. Y. 


TRAUTWINE’S POCKET-BOOK. 


“Without doubt it has proved itself to be the most useful 
hand-book in the language for the engineering profession.”— 
Engineering and Mining Journal, August 25, 1888. 


JOHN WILEY & SONs, ’ E. & F. N. SPOn, 
New York. i London. 


Please mention The Engineering Magazine when you wy tte. 
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Professional Directory. 


A Classification of the Professional Cards Appearing Regularly in the Pages 
of the Engineering Magazine. 


As a medium for professional announcements these pages offer the superlative merit of reaching, not only 
engineers, architects, electricians, and railway managers, but beyond these tho ds of non-t b 
men actively engaged in every field of industrial enterprise, and who constantly require the assistance of profes- 
sional experts. In a word, we place the engineer or architect, not only before his fellow experts, but also before 
the men who are his possible clients In this essential particular the magazine offers an advantage which is superior 
to anything else available to the practitioner ; and in recognition of this fact we have fixed a special and very low 
rate for professional cards with a view to establishing this Directory as a recognized medium for reference, 


Particulars on application. 


Barber & Co., Geo. F., Knoxville, Tenn......... 
Berlin Iron Bridge Co., East Berlin, Conn... 63 Julian Kennedy, Pittsburgh, Pa... ......... 
George Hill, New 19 William Kent, Jassaic, 21 
Pittsburgh resting Laboratory, Pittsburgh, ‘Pa.. 20 
See, New York . 19 
N. Kirk Talcott, New 

Assayers, 


Metallurgsts, 


Dr. Willis E. Everette, Tacoma, 


H T. Gooding, Tucson, 20 

Chemists. Robert W. Hunt & Co., Chicago, Ill... .. ....... 20 

Julian Kennedy, Pittsburgh, _, Serer 20 

Gary & Moors: Celene, 20 William Kent, Fassaic, 21 

Robert W. Hunt & Co., 20 rank Nicholson, Phoenix, Arizona.............. 19 

William Kent, 21 Edward D. Peters, Jr., Dorchester, Mass. ...... 20 

aw: Testing Laboratory, Ltd. Pittsburgh, a Pittsburgh Testing Laboratory, Plitsburgh, Pa. 20 
Laboratory of Chemical ‘Industry, 


Mining Engineers, 


Civil Engineers, Frederic F. Chisoim, Denver, Colo.............. . 19 


Dr. Willis E. Everette, Tacoma, Wash,.......... 20 
Dion Martinez, Pittsburg, . 21 A, Leofred, Quebec, Canada............ 21 
Potter & Folwell, Pitisburg, Pa...... ........... 21 Dion Martinez, Pittsburg, Pa.............. came 
Ed. N. Kirk Talcott, New York,....... ch 19 frank N icholson, Phoenix, Arizona.............. 19 
Geo. Y. Wisner, Detroit, Mich........ vil. u1:. 21 Edward D. Peters, Jr., Dorchester, Mass..... 


Contracting Engineers. Naval Architect. 


Sanitary Engineers. 


Electrical Engineers, 


Alton D. Adams, Worcester, Mass.,............. 19 Geo 
rege Hill, New York. 
B. J. Arnold, Chicago. _ con Potter & Fo well, Pittsburg, 21 


Davis & Cox, Ky win 

19 


Cheltenham Academy, Ogontz, Pa......... .... 28 

Gas Engineer, Curtis School, Brookfield Center, i opener 23 

Hempstead Institute, Hempstead, 23 

Lawrence Scientific School, Combeiige, Mass... 23 

c. J. Russell Humphreys, Lawrence, Mass,.... 21 Michigan Mining School, Houghton, Mich...... 23 
Ohio Normal University, Ada, Ohio ....... wens ae 


Mechanical Engineers, 
© Water Works Engineers, 


A. G. Allan, Kearney, Neb.... ...... 19 


W. Wail Christie, Paterson, sexs . 19 Dion Martinez, ‘McKeesport, 


............... 19 


PROFESSIONAL 
D. ASHWORTH, 


Mechanical and Consulting Engineer, 


AND STEAM EXPERT. 
108 FOURTH AVENUE, PITTSBURGH, PA. 


Steam and Transmission of Power a Specialty. 


Calorimeter and Evaporative Tests of Steam Boilers, and Indicator Tests 
made of Steam Engines. 


GEO. HILL, 


HORACE SEE, 
Engineer and Naval Architect, 
Plans and Specifications Prepared of Hulls 
and Machinery, 

ALso Work SUPERINTENDED. 

Expert in Engineering, Admiralty and Patent Cases. 
No. Gne Broadway, New York. 


CONSULTING ENGINEER, 


BUILDINGS. 


FREDERIC F. CHISOLM, 


MINING ENGINEER, 
DENVER, COLORADO. 
Economic Geology and Mining Examina- 
tions and advice. 


44 Broadway, 
N, Y. CITY. 


E. P. JENNINGS, 
Mining Engineer, 
Ironwood, Mich 
REPORTS ON LAKE SUPERIOR IRON MINES 


A. G@. ALLAN, 


FRANK NICHOLSON, 
MINING ENGINEER AND METALLURGIS£I 
P.O. BOX 515, PHCENIX, ARIZONA. 
Examines and reports on mines and mill and fur- 
nace property. 


ALTON D. ADAMS, M. Am. Inst, Elec. Eng. 


Electrical Engineer, 
WORCESTER, MASS. 

Electrical Machinery Designed, Plans, Specifications 
and Supervision of Electric Power, Railway and Light- 
ing Plants. Central Stations rebuilt and put on a 
paying basis. 


CONSULTING ENGINEER, 
2312 CENTRAL AVE., KEARNEY, NEB. 
Will Examine and Report on any Engineering 
Investment, Factory Property, etc., in 


the Western States. 


Mem. Am. Soc’y M. E. 
Mem. Am. Ins, M. E. 
Mem. Am. Water Works Ass’x. 


Mechanical and Mining Engineer. 
SPECIALTIES :—HEAVY MACHINERY, POWER PLANTS AND FACTORIES. 
EXAMINATIONS, REPORTS, PLANS, ESTIMATES AND SUPERVISION. 
1 BROADWAY, NEW TORE. 


POWER MEASURING. 
MACHINE DESIGNING. 


ED. N. KIRK TALCOTT, | 
Civil & Mechanical Engineer, 


57 Broadway, New York. 


| W. WALLACE CHRISTIE, M. Am. Soc. M. E. 
STEAM ENGINE AND BOILER EFFICIENCY TESTS. 
DRAWINGS AND CALCULATIONS. 
SAVINGS INST. BLDG., PATERSON, N. J. 


A. Le. MCRAE, S. D. 


(Harvard.) 

Consulting Electrical Engineer, 
Missouri School of Mines, Rolla, Mo. 
Electric Mining, Railway, Power and 

Lighting Plants. Estimates prepared for proposed 
installations. Reports on existing plants with @ 
view to improving their earning capacity. 

Please mention The Engineering Magasine when you write, 


Will advise Manufacturers as to desirable locations 
for particular lines, and inspect and procure Plante for 
Towns wanting Manufactures. 
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PROFESSIONAL 


BLAST FURNACES, BESSEMER AND OPEN HEARTH STEEL WORKS, 


JULIAN KENNEDY, 
Consulting and Contracting Engineer 


Vandegrift Building, Pittsburgh, Pa. 


ROLLING MILLS, STEAM AND HYDRAULIC MACHINERY, 
HEATING FURNACES, GAS PRODUCERS, &c. 


Branch Office of the LATROBE “TORRES. 


ROBERT W, HUNT & CO., 
INSPECTION, TESTS AND CONSULTATION, 
CARY & MOORE, | CHEMICAL AND PHYSICAL LABORATORIES, 
Analytical and Consulting Chemists, “THE ROOKERY,” Chicago. 
Samplers and Assayers. Ne. 0 Broadway, N. Y. No. 328 Chestnut St., Phile 
1760 MONADNOCK BLO’G. CHICAGO. delphia, Hamilton Building, Pittsburgh. 


P. VANDENBERGH, B.S., M.D. R. A, WITTHAUS, A.M., M.D. 
Chemica! Engineers, Analysts and Consulting Chemists. 


Water supplies a specialty, analyses and complete advisory reports. Co-operation with engineers in sanitary 
and geological surveys; and in all chemical features of mining, metallurgical or other industrial engineering. 


Assays, analvses, processes, superintendence, counsel. 
31-34 LEWIS BLOCK, - - - BUFFALO. 


C. T. GOODING, E. M. | EVERETTE’S MINING OFFICE 


METALLURGIST AND MINING ENGINEGR, 
Tucson, ARIZONA. 


[Pioneer Mining Geolugist’s Office of Pacific Northwest.] 


oven Milling Law, Mine Examinations, Metallurgy, 
EXPERT OF COPPER AMD OILVER-LEAD PROPERTIES Assaying and Analysis. 
EDWARD D. PETERS, ur., ATTORNEY AT LAW." 


: Will examine and report upon the 
[lining Engineer and [letallurgist, | “Titleand'exact Value’’ of Gorn, Sitver, Leap, 
Canc DR. B. CUSHING, Coat, Iron, or other MIngRAL Propertinzs, 
IN ANY PART OF THE WORLD. 


Ave., DORCHESTER, Mass, | DR, WILLIS E, EVERETTE- 1318 E Street, 
Attends exclusively Copper Mining and Smelting. | Tacoma, State of Washington, U.S. A. 
PITTSBURGH TESTING LABORATORY, LTD. 
Gro. H. Crapp, Chairman, Atrrep E, Hunt, Vice-Chai and T 


116 WATER ST., PITTSBURGH, PA, 


Metallurgical Engineers and Chemists. 


SPECIALTICS. 


Iaspection of Rails and of Materials for Bridges and other Structures, Steam Boilers, Locomotives, 
Cars, etc. Inspection of Shop Work and Erection at Bridge Site. 


— -CHEMICAL ANALYSES AND PHYSICAL TESTS OF ALL KINDS.—— 


Agents for Tinius Olsen & Oo.’s Testing Machines, Thatoher’s Slide Rules. 


Please warmtion The Engineering Magazine when you write. 
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PROFESSIONAL 


ALEXANDER POTTER, 
Assoc. M. Am. Soc. C. E.; Assoc. M. Can. Soc. C. E., ete. 


A. PRESCOTT FOLWELL, 
Assoc. M. Am. Soc. C. E.; M. N. E. W. W. Ass’, 


Civil and Sanitary Engineers, 


SPECIALTIES:—Water Supply, Sewerage, Pavements. 


137 Broadway, New York City. 


and Lewis Block, Pittsburgh, Pa. 


GEO. Y. WISNER, M.Am.Soc.C.E. 
Civil § Consulting Engineer 


89 WEST CANFIELD AVE., DETROIT, MICH. 


Specialties :—IMPROVEMENT OF HARBORS AND 
WATERWAYS, DEVELOPMENT OF 
WATER POWER, LAND RECLAMA- 
TION, PLANS AND ESTIMATES. 


Consulting Gas Engineer, 


Lawrence, [lass. 


Ww. J. Davis, JR., B. S. 


DAVIS & COX, 


Designs, Specifications, Estimates for complete Light 
and Power Plants, Street Railways, Mine Equipments, 
etc, Special attention paid to supervision, 


455 W. Jefferson St, LOUISVILLE, Ky. 


WILLIAM KENT, M. E. 


CONSULTING ENGINEER. 
PASSAIC, 


NEW JERSEY. 


Leonard M. Cox, C. E. | 


| A. LEOFRED, 


Wn. H. BRYAN, Am. Soc. M. 
Mechanical ana Electrical Engineer. 


SPECIALTIES : Water Works, Electric Light, Railway and 
Power Plants; Steam and Power Installations; Steam 
Heating ; Smoke Prevention. 


Consultation, Examinations. Tests, Reports, Plans, Specifications, 
Superintendence and Purchasing. 


1 TURNER BUILDING, ST. Louis. 


RITE for Rates for Pro- 
fessional Cards in The 
Engineering Magazine. 


DION MARTINEZ, 
NO. 403 HERMAN BUILDING, 
PITTSBURGH, PA. 


All kinds of Surveys, Plans and Specifications cares 
fully and accurately made. Specialty: Reporting 
on and Developing Railroad and Mining Enter. 
prises in Spanish-American Countries. Correspon- 
dence in English, Spanish and French. 


MINING ENGINEER. 
(Graduate of Laval and McGill) 


Main Office, Quebec. Branches, Sherbrooke and Montreal 
MINES. MINERAL PRODUCTS. 


B. J. ARNOLD, m. a. 1.E.E. 
Consulting Electrical Engineer. 


436 ROOKERY, CHICAGO. 


Electric Railways, Power Stations, and 
Transmission Plants. 


CLARK & ZUGALLA are educating business men up to the 


importance of good printing. 


It costs no more than poor 


work, provided care is used in placing orders. 


They are well equipped to do good printing by improved 
labor (money) saving devices and machinery that no thinking 


man can afford to ignore. 


Workmanship the best ; prices the lowest. 


Nos. 33 to 43 Gold Street, New York. 


MISCELLANEOUS 


COPYRIGHTED 


tre MONON 


is the best route between | 


Chicago, Indianapolis, Cincinnaii, 
e Louisville and the Sout. 


—SOLID VETISBULED TRAINS DAILY.— 


City Ticket Office, 232 Clark Street, CHICAGO. 
W. H. McDOEL, FRANK J. REED, 
GEN’L MANAGER. CEN’L PASS. AGENT 


CHI 


DETROIT, 


TOLEDO 
TONTOGANYA 
DESHLERA 
FINOLAY 
LIMA 
PAKONETA 


Solid through trains between Cincinnati, Toledo 
and Detroit. Vestibuled Trains between 
Cincinnati, Indianapolis and Chicago, Through 


| car lines from Cincinnati via Indianapolis to St. 
| Louis, also from Cincinnati via Indianapolis to 


Decatur, Springfield, Ills. and Keokuk. 
The finest equipment that runs. 


EDWARDS, WM. M. GREENE, 


General Pumenger Agent, General Manager. 
CINCINNATI, OHIO. 


REULEAUX’S CONSTRUCTOR. 


THE CONSTRUCTOR. 


A HAND BOOK OF MACHINE DESIGN, 
By F. Reuleaux, 


Translated by Henry Harrison Suplee. 


Authorized Editicn. 
Handsomely Bound in Cloth, 
Size12x9in. - pp xviii, 312. 


With Portrait and over 1,200 Illustrations. 


PRICE $7.50 


Sent by express, prepaid on receipt 
of price. 


Order by mail, direct from 
H. H. SUPLEE, 
339 CHELTEN AVENUE, 


Philadelphia, Pa. 


100 CITIES AND TOWNS 
WANTING INDUSTRIES 


Is the title of @ pamphlet issued by the Illinois 
Central R R.Co. If you are thinking of making a 
change tn location and are not well-informed as to 
the advantages of locating either in the West or 
South, write foracopy If you want in a nutshell 


the 
SALIENT POINTS OF OVER 100 PLACES 


on the line of the Illinois Centra! and Yazoo & 
Mississippi Valley E.ailroads, giving the population, 
city and county debt, death rate, assessed valua- 
tion of property, tax rate. annual shipments, raw 
materials, industries desired, ete, apply to the 
undersigned Our line isin the shape of the figure 
‘7 and runs from Sioux Falls, 8. D, and Sioux 
City, Ia., to New Orleans, passing through South 
Dakota, Iowa, Minnesota, Wisconsin, Lilineis, 
Indiana, Kentucky, Tennessee, Mississippi, | and 
Louisiana, and has 


NEARLY EVERY KIND OF RAW MATERIAL 


used in manufacturing, together with populous sec- 
tions which are large consumers of the manufac- 
tured product. To sound industries which will 
bear investigation, substantial inducements will be 
given by many of our places, and they will be wel- 
comed heartily by the different sections traversed 


| bythe Illinois Central and Yazoo & Mississippi 


Valley Railroads. For allinformation on the sub» 


| ject, address, GEO. C. POWER, Industrial Com. 


See Review in February Issue of Engineering Magazine, 


missioner I. C. R, R., Central Station, Chicago, UL 


J 7. CELINA q 
ee WEST MILTON] Brippe CANOE 
| 
| 
| 
| 
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SCHOOLS AND COLLEGES 


MICHIGAN MINING SCHOOL, 


HOUGHTON, MICHIGAN, 


A State School of Engineering and allied subiects. 
Has Summer Courses in Surveying, Shop Practice, 
Assaying, Ore Dressing, and Field Geology. Instruc- 
tion thoroughly practical. Large Equipment. Tuition 
free. For catalogue, write to M. E. WADSWORTH, 
A. M., Ph. D., Director, Houghton, Mich. 


New-York, Long Island, Hempstead. 
H t d | tit t 28th year. Specially equipped 
EMSs ba ns | ll 8, for the care and education of 
YounG Boys, $250. For circulars describing methods, 
with copies of letters commending in the strongest terms 
those me and their results, B. Hinps, A. M., 


Pry 


A GOOD SCHOOL. 


Do you want an education, classical, scientific, 
business, legal, pharmaceutical, musical or tine art, 
or do you want to educate your children ? If so, 
send for catalogue of the 


Ohio Normal University, Ada, Ohio, 


one of the largest and best schools in the country. 
Last annual enrollment, 2434 30 States repre- 
sented ;also several foreizn countries. Advantages 
unexcelled. Expenses low; will furnish room, good 
board in private family, and tuition, ten weeks, for 
$28; 49 weeks, $118. Has university powers and 
confers all degrees. Teachers are thorough and 
experienced. Students can enter at any time to 
advantage. If things are not found as represented, 
we will pay all traveling expenses. Send for 
catalogue. 


| shall s 


| will tell how we receive them into our hom 


H. 8. LEHR, A.M., President, 


for Special Rates 


for School Advertise- 
ments in THE ENGINEERING 
MAGAZINE. 


| cipal, 


The Philadelphia 


| Topographical Engineering, 


“PHILADELPHIA BINDER” OPENED, HOLDING CHARTS, ORAWINGS, ETC. 


Offers to Railroad, Mechanical and Mining Engineers and Superintendents, Surveyors, Draughts- 


Harvard University. 
LAWRENCE SCIENTIFIC SCHOOL. 


This school will offer instruction in 
the following departments in 1804: 
Civil Engineering, Mining Engineering, 
Architecture, 


Electrical Engineering, Chemistry, Geology, 
Sanitary Engineering, Biology, General Science, 
Highway Engineering, Science for Teachers, 
Mechanical Engineering, and a course in 


Anatomy, Physiology and Physical Training. 

The annual fee for each of these 
courses is one hundred and fifty 
dollars. For programme and other 
information, 


Address N. 8. Shaler, Dean, Cambridge, Mass. 


CONNECTICUT, Brookfield Centre, 
HECURTIS SCHOOL FOR YOUNG BOYS. The 
life here shall be one of which my boys, as men, 
—- with gratitude that they ever shared it, 
It shall be instructive to them in all the principles 
and habits that govern truerelationsinlife, Devel- 
opment of good character stands first with us. I 
take no new boy older than thirteen. A little book 


a 
take entire charge of their every interest. 


an 
Nine- 

teenth year. $500 a year. 
. FREDERICK S. CURTIS, Ph.B. 


CHELTENHAM ACADEMY. 
OGONTZ (NEAR PHILADELPHIA), PA. 
On the summit of the Chelten Hills, Bound Brook 
Route to New York, 
Unexcelled in the preparation of young men for leading 
colleges and scientific system. Num- 
limited to sixty boarding pupils. EB 
blanks address the Prine 


JNO. CALVIN RICE, 
Ocontz, Montvomery Co., Pa, 


5 


Years 


Binder. 


Practical 


Use 


Throughout 


the 
United States. 


man, and others using loose maps, plans, tracings and paper, (which cannot be permanently 
bound in book form), a most rapid secure and convenient method of filing and preserving, so that amy 
sheet can be instantly removed or replaced and new ones inserted anywhere and at any time. 

The heaviest drawing paper, the thinnest tissue paper, or the slipperiest tracing cloth ; or a mix- 
ture of all three, and of all sizes ; securely held ; and no holes punched or margin defaced. 

Solid oak back, malleable iron screw clamps, metallic hinges, binders: board sides, 

Made up On order only in any size to exactly suit each purchasers requirements, 

Illustrated descriptive catalogue and price-list with full details sent on application. 


Rush & Gildemeyer Manfg. Co., 


1004 Walnut St., Phila., Pa., U. 8. A- 


DO YOU KNOW 


That it isan easy matter to keep yourself posted about aut that is aj 
nical Papers, English as well pA American? See ** The Technical Index P 


Please mention The Engineering Magazine when you write. 


pearing in ALL the Tech 
in this Magazine, 


i 

| 

— 
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MISCELLANEOUS 


Langbein’s Splendid Book on the Electro- 
Deposition of Metals. 


A New Revised and Enlarged Edition. 


JUST READY. 
A COMPLETE TREATISE ON 


The Electro-Deposition of Metals 


Comprising Electro. Plating and Galvanoplastic Opera- 
tions, the Deposition of Metals by the Contact and Im- 
mersion Processes, the Coloring of Metals, the Methods 
of Grinding and Polishing, as well as Descriptions of the 
Electric E’ements, bynamo-Electric Machines, Thermo- 
piles, and of the Materfals and Processes used in every 
Department of the Art. Translated from the German of 
Dr. Geérge Langbein, Proprietor of a Manufactory for 
Chemical Produc:s, Machines, Apparatusand Utensils for 
Electroplaters and ofan klectro-Plating Establishment, in 
Leipzig. With additions by William T_ Brannt, Editor 
of ‘The Techno-Chemical Receipt Book.” Second 
edition, revised and enlarged. [Illustrated by one hundred 
and thirty eigit engravings, in one volume. 8vo, XXVIII 
and 430 pages (458 pages). 34 


A FEW NEW AND IMPORTANT 


TECHNICAL BOOKS, 


RECENTLY PUBLISHED. 

The Mine Foreman’s Handbook of Practica. and 
Theoretical Information on the Opening, Ventilating, and 
Working of Collieries, Questions and Answers on Prac- 
tical and Theoretical Coal Mining, designed to assist 
Students and others in Passing Examinations for Mine 
Foremanships. By Robert Mauchline, ex-Inspector of 
Mines in Pennsylvania Superintendent of Coal Mines. 
A new, revised, and eniarged ed tion, illustrated by 114 
engravings. 8vo, 337 pages. Price $3. 

Varnishes. Lacquers, Printing Inks, and Seal. 
ing Waxes; Their Raw Materialsand their Manufacture, 
To which is added the Art of V arnishing and Lacquering, 
including the Preparation of Putties and of Stains for 
Wood, Ivory, Bone, Horn, and Leather. By William T. 
Brannt, Editor of “The Techno-Chemical Receipt Book.”’ 
Iliustrated by 39 engravings. 12mo, 338 pages 
Price ... $3.00 

Edwards’ 900 Examination ‘Questions and 
Answers for Engineers and Firemen (Stationary and 
Marine! who desire to obtain a U, S. Government or 
Stite License. By Emory Edwards, Marine and Me- 
chanical Engineer. A new, revised, and enlarged edition. 
240 pages Full bound, ia pocketbook form, leather, gilt 
edges. Price $1.50 

Street Railway Motors; with Descriptions and 
Cost of Plants and Operation of the Various Systems in 
Use or Proposed for Motive Power on Street Railways, 
By Herman Haupt, C E., Chief of Bureau of Military 
Railroads during the late war; late Chief Engineer 
Pennsylvania Railroad ; Chief Engineer Tide Water Pipe 
Line. 12 no, 213 pages. Price . . $1.75 

Modern Steam Engines. An Elementary treatise 
upon the steam Engine, written in plain language for use 
in the workshop as well as inthe drawing office; giving full 
explanationsof the construction of Modern Steam Engines, 
-mcluding diagrams showing their actual operation ; to- 
gether with complete but simple explanations of the 
Yperations of the various kinds of valves, valve motions, 
ink motions, etc , thereby enabling the ordinary engineer 
to clearly urderstand the principles involved in their con- 
struction and use, and to plot out their movements upon 
the drawing board. By Joshua Rose, M. E Illustrated 
by 453 engravings. A New, Revised, anc Enlarged 
Edition. 357 pazes, 4to Price... 6.00 

Ge The above or any of our Books sent by mail, Sree 
of postage at the publication prices, to any address in 
the world 

lllustrated circulars, showing full tables of 
contents of all of the above valuable books, will be sent 
Sree to any one in any part of the world who will send 
‘his address. 

GB” Our New and Revised catalogue of Practicaland 
Sctentific Books, 88 pages, 8vo, as wellas our other cata. 
logues and circulars, the whole covering every branc 
of Science applied to the Arts, sent free and free of 
dostage toany oneinany part of the world who will 
furnish his address. 


HENRY CAREY BAIRD & CO. 
PusiisHers, Booxsgtirers & ImporTERs, 
$10 Walnut St., Philadelphia, Pa.,, U.S. A. 


BOUND 
VOLUMES. 


— 


The Engineering 


Magazine 


beginning with Vol. II. are de- 
livered at the following 
prices : 
$3.00 per Vol. 
* * 


Half Morocco, 
Half Russia, - 


Half American Seal, 2.75 “ “ 


Full Sheep, - 
Cloth, - 


Complete files of any volume 


2.75 
2.50 


‘provided the copies are in per- 
‘ect condition) will be taken in 
«xchange upon payment of the 
‘ollowing charge for binding, 


1amely : 

Half Morocco, - $1.50 per Vol. 
dalf Russia, - 
Half American Seal, 1.25 
Full Sheep, - * 
Cloth, * * 


Charges should be prepaid 
on copies forwarded forexchange. 

Remittances should accom- 
»vany each order as we do not 
»pen ledger accounts for books. 

We offer a premium for some 
of the numbers of Vol. I. 


Please mention Enetneerine Magatine when vou 
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Potter's Good Roads Liprary 


THE ALPHABET OF ROAD MAKING, 


A Fully Illustrated series of Handsome, Handy 
and Practical text books, containing the plainest rules 
and describing the best methods of making and pro- 
viding for 


50 CENTS A YEAR. 


% 


Earth Roads Brick Pavements 
Macadam Roads_ Race Tracks 
Telford Roads Drainage 


Highway Bridges Road Laws 
Village Streets Local Organization 


and other practical work relating to the subject 
of road making. 


ISSUED BI-MONTHLY. 


Isaac B.Porrer / 
New YORK EACH COPY is a separate Text Book, and treats of but one 


EACH COPY has a permanent value as a book of reference. 
10 CENTS A COPY. EACH COPY grows in popularity and excites a new demand. 


The Road question has “taken hold.’ Everybody is seeking practical information, There was never so 
good a chance to learn so much about road and street making at so small a price. Col N TRY ROADS” is 
out. “MACADAM ROADS” ready August ist. Subscriptions 50 Cents a Year. 10 Cents a Copy. 


I. B. POTTER. ° Potter Building, ° NEW YORK, N. Y. 


GIVES THE FINEST DETAILS. 
CERTAIN IN RESULTS. 


Premo « Camera 


ABSOLUTELY UP TO DATE. 


When you buy a camera it should be a good all- 
around instrument. The PREMO CAMERA is the out- 
come of years of study, It meets every requirement. 


IT Is IT iS NOT 
Efficient, Bulky or Heavy, 
Sure in Landscape Work, Complicated, 
Splendid for Vortraits, Difficult to Handle. 
Inexpensive. Unreliable. 


It nas the Best Lens and Our New Silent 


Sutter, Weigh, @ SENSITIVE DRILLS. 


SEND FOR PARTICULARS TO COPYRIGHTED TRABE-MARK, 
Do you know 


| 
ROCHESTER the 


| the best, 
OPTICAL | line of Hand, Foot and Automatic 
| Feed Drills for 4-inch holes and less 
Endless Belts. 
00., Short Belts Discarded. 


| Patented Improvements. 
_ No belt tension on spindles. 
South Water St. |, 2, 3, 4, or more spindles. 
Rochester, Investigate. Read up. 
N.y. 84-page Catalogue tree. 


DWIGHT SLATE MACHINE 60. 


HARTFORD, CONN. 


\GOOD ROADS, 
| 
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MISCELLANEOUS 


FORGES. 


AMERICAS 

tHe WORLDS QTANDARD. 
Za 


UNEQUALLED 
EFFICIENCY, OURAGILITY, 
4 MINIMUM POWER, 
UFFALO 
FORGE CO. 


OF HEATING & VENTILATING ¢ FORGE Co: 
LARGE BUILDINGS. 


ROGRESSIVE AND @) @ 
~APARTMENT 


ELECTRIC, STEAM 

AND PULLEY TYPES, 

GREATEST AIR VOLUME, 
LEAST POWER 


RGE CO. 
V Bur rato F Burraca. NY usa 


AUTOMATIC WATER TANKS | 


SAVE ALL PUMPING EXPENSE 


AT R. R. WATER STATIONS. 


1,000 GALLONS THE AUTOMATIC WATER TANK CO., 
PER MINUTE. 143 Liberty St., New York. 


Patent Sable 
LEATHER PULLEY Rawhide Belt. 


COVERING 


SHULTZ BELTING COMPANY, - ST. LOUIS, MO. 


Agents in all Principal Cities. 


MI AG ESIA 


The Creat Coal Saver 


MANUFACTURED BY 


THE KEASBEY & MATTISON CO., 
AMBLER, PA. 
Write_for address of Selling Agent nearest to you. 


INTERIOR 
RAWHIDE 


a 

Q) ) G 
Bullalo AN SYSTEM | 


INERY 


The matter published in this department is not paid for, nor can it be classed as advertising. 
But as the information is necessarily obtained from those who offer the appliances 
for sale, it is proper to say that the manufacturers, rather than ourselves, 


are responsible for the statements made. 


. 


Notable Sales of Electric Cranes, 


FOLLOWING the dullness of the past summer 
months in mechanical lines, it is cheerir g to no‘e 
the evidence of returning activity which is indi- 
cated by the tact that on Aug. g, 1894, Messrs. 
Manning, Maxwell & Moore, New York, made 
the following sales of the Shaw three motor elcc- 
tric traveling cranes, built by The Shaw Electric 
Crane Co., Muskegoa, Mich., for whom they 
are the sole agents : Pittsburgh Tin Plate Works, 
a 12-ton crane ; the celebrated steam pump es- 
tablishment of Henry R. Worthington, a 30-ton 


machinery. And they further show that while the 
vast majority of manufacturers have been wait- 
ing and and grumbling about dull times, wide- 
awake business men, with a good thing to sell, 
have been pushing for business—with the usual 
result which waits on business enterprise. 

In view of the notable character of these 
sales, we take p!easure in presenting herewith a 
drawing of one of the cranes already at work in 
the Midvale Steel Co.’s factory. It is operated 
by three independent electric motors, one for 
actuating the hoisting mechanism, one for moy- 
ing the crane up and down the shop, and one for 


crane ; and the Midvale Steel Co., Philadelphia, 
a 40-ton double trolley crane. They further ad- 
vise us that the crane for the Worthington Pump 
Works is to supplement a Morgan Electric 
Crane, and that the order from the Midvale 
Steel Co. is especially satisfactory in view of the 
fact that they now have in their works one 8o- 
ton, two 40-ton and two 20-ton Shaw cranes, 
These sales show that economy in handling ma- 
terials is a great factor in these times of depres- 
sion, and that the leading manufacturing estab- 
lishments are availing themselves of the very 
latest improvements in the way of labor saving 


MUS 


Mich. 


traversing the trolley backward and forward on 
the bridge. They are frequently made with two 
trolleys on one bridge, an arrangement especially 
adapted for handling locomotives or any long 
work which it is inconvenient or dangerous to 
sling by its center. In this case each trolley 
carries independent motors for the hoist and 
traverse movements, and is absolutely independ- 
ent of the other, although they may be run in 
unison, when desired. 

All the movements of either the single or 
double trolley cranes may be in operation at the 
same time ; each is independent of all the others, 
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IMPROVED MACHINERY. 


and may be run at will at any desired speed not 
greater than its maximum. This last very valu- 
able feature is attained simply by varying the 
position of the reversing levers. Whenever any 
reversing lever is in its mid positicn, the mech- 
anism controlled by it is at rest ; when the lever 
is moved from its mid position, the mechanism 
controlled by it begins to move, the direction and 
speed of the movement depending respectively 
on the direction in, and distance through, which 
the lever is moved by the operator. 

One of the great advantages which these 
cranes possess over all others, is in the facility 
with which the speed of the load or any other 
movement may be gradually accelerated or re- 
tarded from zero to the highest limit of speed, or 
vice versa, or moved steadily at any desired rate, 
in the manner just indicated, This gives great 
smoothness of action and accuracy of control. 


Another Pushing Business. 


FURTHER evidence of live business methods, 
in line with the notable sales above recorded, is 
furnished again this month by The F. D, Cum- 
mer & Son Co., Cleveland, Ohio. Writing us as 
to the progress they are making in introducing 
the Cummer Dryer, which was illustrated and de- 
scribed in this department a few months ago, 
they say, under date of July 23—the very middle 
of summer and when the croakers were grumbling 
as never before over the dull times, the tariff 
fight, or some other loafing excuse : 


On the 21st inst. we made the Rathbun Co. of 
Deseronto, Ontario, a proposition to replace 
their present hot air apparatus with one of ours. 
This morning we received the following tele- 
gram, dated Deseronto, Ont., July 23d: ‘* Pro- 
position twenty-first received. Please hurry tun- 
nel drying system all possible. Have written. 
(signed) The Kathbun Co.” 

We feel quite elated over receiving this order, 
as it will take the place of a plant furnished by 
one of the largest manufacturers in the United 
States. 

We are also glad to say that the sales for our 
standard style ** A” dryers continue to be good, 
and report as new business : 

One dryer for clay, Fairfield, Ia. 

sand, Utica, IIl. 

carbonate of soda, Keeler, Cal. 
phosphate, Tebbessa, Algeria, 
Africa. 

infusorial earth, Baltimore, Md. 
gypsum rock, Oakfield, N, Y. 


The complete explanation for this fine show- 
ing of new business in the dull summer months, 
lies in the fact, not only that the firm has an ex- 
cellent dryer, but especially that every member of 
the firm and every one of their salesmen and 


agents has been kept actively and continuously 
at work. It was only the other day that Mr. W. 
M. Cummer was cabling orders from London, 
and it will be observed that the above sales range 
from California in the West to New York in the 
East, and from Iowa, North, to Maryland, 
South, with an incidental salein far-away Algeria, 
Meanwhile the office force is kept busy pushing 
the correspondence and advertising—as shown 
by the fact that in the above letter to us they 
enclose a fac simile testimonial letter from E. 
Brovender, Supt., Warners, N. Y. which reads 
thus: 

The two Hot Air Furnaces supplied for the 
Empire Portland Cement Co. by you are giving 
us excellent results. They are extremely econom- 
ical in consumption of fuel as compared with the 
steam drying systems that I have been familiar 
with. No indirect system of heating or drying 
can compare with your hot air system. 

And in the matter of their advertising, we will 
perhaps be pardoned for reproducing here the 
following brief correspondence which explains. 
itself : 


From F, D, Cummer & Son Co., 
land, O.: 

‘* We are pleased with the results we have re- 
ceived from our small card in THE ENGINEERING. 
MAGAZINE, and although this is a very poor 
time (Dec. 27, 1893) to increase advertising ex- 
penses, we would feel like changing it toa quarter 
or a half page, if you can make us a satisfactory 
price. Let us hear from you.’ 

The same firm, in a subsequent letter to 
Frazer & Chalmers, Chicago: 

** We look upon the money we have expended’ 
with THE ENGINEERING MAGAZINE as the best 
investment we have ever made in the advertising 
line and from now on, will appear with a half 
page ‘ad.’” 


Cleve- 


It may be set down as an axiomatic truth, that 
a money-saving device, backed by business push 
and an intelligent use of printer’s ink, will sell in 
all sorts of seasons—good or bad ; but pure gold 
can’t sell itself ! 


A Large Lumber-Drying Apparatus. 


THE seasoning of lumber by the Progressive 
‘*Fan” systems of dry kilns is so efficient and 
economical that very large kilns of this sort are 
no longer uncommon, It is seldom in very large 
dryers that anything but a 3¢ housing fan is em- 
ployed. Withthis style of fan, the horizontal type 
of engine is used for driving and is readily 
accessible for oiling and repairs on account of 
the lower scroll of the fan being underground, 
bringing the engine down low. Vhe Menasha 
Wooden Ware Co., of Menasha, Wis., who em- 
ploy in their plant over a dozen dryers, find it 
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impossible to install a 3¢ housing fan, for the 
reason that their kilns for the most part are lo- 
cated on piles driven into low marshy ground, in 
fact, close up to the water’s edge, to facilitate 
handling the green lumber. The largest full 
housing fan ever employed for a lumber dry kiln 
was purchased by them of the Buffalo Forge Co., 
Buffalo, N. Y., about three months ago. The 
fan stands 150" in height, and is supplied with a 
direct acting double 1o X 10 cylinder engine, 
the working parts being entirely enclosed. A 
heater containing 14,000 lineal feet of 1" pipe is 
used in conjunction with the fan. Although 
this engine runs continuously, and upon a 
foundation anything but solid, highly satisfactory 
results are reported. The firm have, in fact, 
just ordered of the Buffalo Forge Co. a duplicate 
of the above plant, and in their letter they say : 
“* From the fact of our giving you a further 
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Ohio, have recently perfected and are now 
placing upon the market a new and improved 
form of Steel Lath, shown in the accompanying 
engraving, for which they claim a number of im- 
proved features. 

The material used is of the best grade of steel, 
in sheets 27'4 inches wide by 48 inches long, 
each sheet covering exactly one square yard of 
surface. These sheets are traversed lengthwise 
at intervals of 314 inches, by 34 inch corruga- 
tions, thus providing great rigidity and stiffness 
to the entire sheet. 

Between these cor-ugations, as will be noted 
upon reference to the illustration, are formed a 
series of slots at right angles to the corrugations, 
the metal on either side of the slot being de- 
pressed into cup like shape, into which the mor- 
tar or plaster easily slides, and passing through 
forms a ‘‘ key” of extraordinary strength and 


order, you can imagine that we are pretty well 
pleased with the apparatus that we now have, 
taking into consideration the special ind.cements 
which have been offered us by your competi- 
tors.” 

The apparatus referred to is the first ‘* Buf- 
falo” kiln installed into their immense works, 
although they have been using the ‘‘ Fan” sys- 
‘tem for a number of years. 


The ‘‘ Piqua” Metallic Lath. 


THE facility with which mechanical methods 
are superseding hand labor in the production of 
ibuilding materials, finds a happy illustration in 
the latest form of a steel lath to take the place 
of the old-fashioned quick-burning wood lath. 

The Cincinnati Corrugating Co. with Rolling 
Mills, Corrugating Works and Offices at Piqua, 


THE ‘‘ PIQUA” METALLIC LATH, 


perfection, besides obviating entirely the useless 
and expensive waste of plaster incurred when 
other types of metal or wood lath are employed. 

The ‘‘ Piqua” Metallic Lath requires no 
stretching, stiffening pieces, nor staples for 
securing it to the frame work, common nails only 
being used for attaching it in position. 

While this Lath is used quite largely in build- 
ings of wooden construction, still it is principally 
used in strictly fire-proof buildings, in connec- 
tion with iron beams and furring ; and it is here 
that the rigidity and stiffness formed by the 
corrugations make it especially valuable, for the 
reason that the studding can be placed at least 
two feet apart, making thereby a great saving in 
the cost of studding. Where this Lath is used 
in connection with iron, the usual method is to 
wire it into place, the cost of which is little, if any, 
more than the cost of nailing it to wooden studs. 
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It is especially adapted for Adamant or Patent 
Plaster, and the rapidity and ease with which it 
may be applied to round, square, or angular 
surfaces, together with the fact that it affords a 
much firmer holding surface for the plaster, with 
its fire proof qualities, commend it to all Archi- 
tects, Builders and owners of buildings. 


The “Spence” Hot Water Heater. 


THE following circular letter has recently been 
issued to all the customers of the American 
Boiler Co. and at their request it is published 
here because in recent years our readers have 
been made so familiar with the points of excel- 
lence in the ‘* Spence”’ boiler, viz. : 

Dear Sir :— 

Our notice has recently been called to the fact, 
that some makers of hot water heaters are em- 
ploying all the wit they possess to put on the 
market heaters that have a similar external ap- 
pearance to the ortyinal genuine ** Spence,” 
which we own and control ; and are sending out 
jaunty letters as a disguise. We most emphat- 
ically say our compiny own and control ail the 
original United States patents covering the most 
essential features in the internal construction of 
the genuine ‘Spence boilers,” pertaining to the 
water post which makes each section inde- 
pendent of the other. In no other boiler manu- 
factured and sold that we know cf, is this pos- 
sible. We shall not try to deceive any of the 
trade by over-rating any of the large line of 
boilers we manufacture and sell, as we are work- 
ing strictly upon the basis of maintaining the 
already established reputation we erjoy. We 
are not merely doing business tc-day, but 
expect to cont’nue in the market for a good 
many years. If you accept the desultory letters 
sent out by new beginners, you must take your 
chances on results, as it takes years of experience 
to overcome certain inherent defects in the con- 
struction of an articke like water boilers. After 
along experience of twenty-five years, during 
which time we have seen a great many manu- 
facturers of boilers pass into a state of ** inno- 
cuous desuetude,” it prompts us to know we 
shall continue to stand pre-eminently at the head 
of the list and want to merit a continuance of your 
kind patronage and contidence. Don’t hesitate 
to write us regarding any details in connection 
with steam or hot water heating as it is a great 
pleasure for us to co-operate with you to our 
mutual advantage. 

Yours very truly, 
AMERICAN BOILER COMPANY. 


A Record in Rock-Drilling. 

THE efficiency of the modern rock drill, when 
operated by improved compressed air apparatus, 
finds striking illustration in the following record 
of actual work which has been reported to us by 
the Ingersoll-Sergeant Drill Co., New York. 


The information is taken from a letter,from 
Messrs. Chas. F. King & Co., the contractors 
who are driving the Jeddo Tunnel, at Ebervale, 
Luzerne Co., Pa., who say: 

‘* We are doing some tall work in this tunnel 
—at least we thi k we are. In the Butler end 
we cleaned up in May 301% feet, and in June 
305 feet of heading. At Ebervale heading we 
cleaned up in May[308 feet, and in June 300 feet. 
You will agree with us that this is exceptionally 
good work, especially at Butler, where the com- 
pressed air is carried two miles. We expect to 
get a hole through about the middle of August. 

‘* As ‘you know we are driving the tunnel full 
section 7 X It feet with two 3!4° Ingersoll-Ser- 
geant rock drills in each heading, by two shifts 
of men, each shift working 10 hours per day. 

“* Air to run the drills, pumps, etc., is supplied 
by two Ingersoll-Sergeant ‘Straight Line’ air 
compressors, one being 24 X 30" cylinders, an- 
other 20 X 24, and a smaller one is held in re- 
serve for emergencies.” 


NEW TRADE CATALOGUES. 


Any of these catalogues free on application to the 
manufacturers, 


The Day-Moberg Electric Company, Boston, 
Mass.= The Jupiter Storage Battery. Sp. [A 
bricf criticism of storage batteries, with descrip- 
tion of bartery.] 

The Odorless Excavating Company, Boston. 
=Sanitary Pumps and Apparatus. [Descrip- 
tion of apparatus for odorless excavation of 
vaults and cesspools. | 

Charles A. Schieren & Co., New York.= 
Patent Perforated Electric Leather Beliing. 32 
p. [Descriptive price-list, with rules for meas- 
urement and points on use of leather belting. | 

The Lodge and Shipley Machine Tool Com- 
pany, Cincinnati. = Machine Tools. 43 p. [Neat 
and carefully prepared description of machine- 
tcolsfor rapid production of lathe-work. ] 

Reading Foundry Company, Limited, Read- 
ing, Pa=Cast-Iron Pipe. 39 p. [In addition 
to price-list of pipe and castings, contains valu- 
able rules and tables carefully edited. ] 

F. E. Reed & Co., Worcester, Mass.—Lathes 
and Machine Tools. 47 p. [A handsome pub- 
lication, with full description of improved ma- 
chine tools. ] 

The Verona Tool Works, Pittsburgh.—Blue 
Prints. 33 p. [Unique trade publication with 
full descriptions and diagrams of railway track- 
men’s tools. ] 
® American Tripoli Company, Carthage, Mo.—= 
General Catalogue. 20 p. [Brief description 
of tripoli and the uses to which it is put.] 


[ For additional catalogues see ** Current Tvch- 
nical Literature,” page 
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MISCELLANEOUS 


THE ARMSTRONG MAN’F’G « CO. 


BRIDGEPORT, CONN. 


Pipe THREADING AND CuTTING - OFF 
7 Macuines—both hi hand and power. 


WATER, STEAM & GRS FITTERS. 


WILL YOU HAVE A CATALOGUE ? | lm 


1 New York Office: 139 CENTRE ST. 
DO YOU KNOW THE VALUE OF 
PuRE, SOFT, TICONDEROCA CRAPHITE 
For LUBRICATING? 


We shall b9 glad to send you a pamphiet containing scientific and practical 
Information of interest and value. It is sent free of cost with sample 


of graphite. JOS. DIXON CRUCIBLE CO. JERSEY CITY, N. J. 


WESTON ELECTRICAL INSTRUMENT CO., 


NEWARK, N. J. 


VOLTMETERS, AMMETERS, MIL-AMMETERS, WATTMETERS, &ce. 
Strictly High Grade. Recognized as Standards. 
SEND FOR CATALOGUE, 


HIGH ECONOMY. NOISELESS pencheceiviatan CLOSE REGULATION 


“RUBY” PACKING. 


THE BEST BEARS 
THIS TRADE MARK 
Makes a hot or cold, temporary or permanent, 
air or water joint. 


VULCAN SPIRAL 
Piston Packing Self-Lubricating, Sheet Packings, 
Belting, Valves, Gaskets, Hose, etc. 


NEW YORKBELTING& PACKING CO.cTD 


SEND FOR 
CIRCULAR. 
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THE DEANE sotroxe STEAM PUMPS. 


Power Pumps, 
Independent 
Condensers. 
DEANE STEAM Pump Co. 


HOLYOKE, MASS. 
NEW YORK. BOSTON. CHICAGO. PHILADELPHIA. ST. Louis 


SIMPLE. DURABLE, LOUISIANA 
RED CYPRESS. 
135 
M ICHIGAN 
WILLIAMS. MER. 
16 Murray St., New York. 


38 8. Market 8t., Boston. 
831 Vine St., Philadelphia, 


That it i tter te 
RELIABLE ano EcoNomicAL. YOU KNOW about 
A first-class steam pump at a moderate cost. | ALL that is appearing in ALL 


hg Technical P; , English as well as American? 
Correspondence solicited, od “ ‘The Technical Index ‘in this Magazine. 
THOS. G. LANEY, I ir a, Ohio 


THE WALKER MPG. CoO., 


—=> Engineers, Founders and Machinists, 
CLEVELAND, OHIO, U.S. A. 


ELECTRIC AND GENERAL POWER TRANSMISSION MACHINERY, a Motors. 
Cab!e Railroad Machinery, Machine Moulded and Cut Gearing of all Sizes a Specialty, 


(COMPOUND PUMPING ENGINE, 100 GALLS, PRR MINUTE.) 


Including Pumes, AccumuLators, Motors, Batance 
Manefacturers of Caanes, Fonoina, FLANGING AND STAMPING Pressgs, Supanend 


Patent Hydraulic Machinery. Macuinery, SINGLE AND Muttiets Puncuinc Macuings, BLoom 


AND BILLeT SHEARING PLanTs, and 
COMPLETE PLANTS FOR BOILER AND BRIDGE BUILDING. 


Please mention The Engineering Magazine when you write. 
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THe Honny MANUFACTURING Go... 
NEW 


Gaskill High Duty Pemping Engines 


Engine in the World. 


Number in use and under Contract, 165 
Duty Obtained, 131, 120, 226 Foot poop % 


The 


Works, CINCINNATI and HAMILTON, 0. 
Main Office, Cincinnati, O. 


Have contracted to fur- 
nish pumping machinery for 
twenty-one cities and towns 
from June |I5th to Dec. 3lst, 
1893, comprising 31 engines. 


CAMERON §TEAM PUMP 
STEAM TUMPWORKS 


Please mention The Engineering Magasine when you write, 


3) Manufacturers of THE (ELEBRATED 
| 
| 
} 


ik Smith-Vaile. 


PUMPS 


FOR EVERY POSSIBLE OUTY. 
The only Pumps with Patented Removable 


Water Cylinders and Adjustable Water Pistons, 
LESS WATER SLIPPAGE THAN IN 


ANY OTHER DUPLEX PUMP. 
SEND FOR ILLUSTRATED CATALOGUE. 


Mig'd by The Stilwell- Bierce & Smith-Vaile ¢o., 


SEW YORE, 110 Liberty St. CHICAGO. 63 8. Canal St. DAYTON, OHIO. 


Pumping and Power 
Wind Mills adopted by R. BR. 
Cos, for superior erkmanship 
and governing qualities. Agents 
wanted. Send 10 cts. for mailing 
catalogue and terms to agents. 


T1V 


| : 
NVISSLUV d330 


LIGHTNING WELL-SINKING 


WINERY MANUFACTURE 
an Jetting, Revolving, n, 
ond Pro Tools, Engines, Boilers, 
Wind Mills, Pumps. Ene yclopedia, 1, 
engravings, Earth's Strata, Determ! 

nation quality water; mailed, tee 

The American Well Works, 
Aurora, IL 

"11 & 18 8. Canal 
Chicago, LIL 


Water Reducing Valve 


FOR REDUCING THE 


STREET PRESSURE FOR HOUSES. 


This Valve has a bracket at end of the spring 
case by which it may be bolted to the floor or ceiling 
thereby steadying the pipe. 


MASON REGULATORCO., Boston, mass. 


SEND FOR LIST OF OUR POPULAR ENGINEERING WORKS. 


CHAPMAN VALVE MANUFACTURING COMPANY, 
Valves and Gas, Steam, 
Oil, Acid, Ammonia, &c., also Gate 
Fire Hydrants. 


Wr MAKE A SPECIALTY OF VALVES FOR SUPERHEATED AND HIGH 
Pressure STEsM, 125 Les. PRessuRE AND Upwarcs. 


General Office and Works, Treasurer's Office, phleage Office, 


INDIAN ORCHARD, | 72 KILBY STREET, | 


MASS. BOSTON. 28 PLATT BT. 
8t. Louis Office,L M. RUMSEY, MFG, CO., 810 North Second Street. 


= PUMPING MACHINERY 
_ 
fg 
= 
| 
= 
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PUMPING MACHINERY 


The Fairbanks-[Jorse improved 
Duplex Steam Pumps 


For All Purposes 
FAIRBANKS, MORSE & CO. 


Sole Manufacturers. 


CHICAGO, ST. PAUL, 
KANSAS CITY, ST. LOUIS, 


DENVER, OMAHA, 
CLEVELAND. INDIANAPOLIS, 
CINCINNATI, LOUISVILLE, MINNEAPOLIS, 


JOHN H. Me GOWAN G9? 


PUMPS rorevernv’ CIN C INN ATI, OHIO. 


SERVICE FACTORY OFPICE 46 CENTRAL AVE - ON APPLICATION 


ES 
PULSOMETER STEAM PUMPCO. SOLE OWNERS- NEW YORK| 
(COPYRIGHTED 1891) 


Towers, Tanks and Tubs. 


PATENT ALL IRON TOWERS WITH ROUND 
SECTIONAL COLUMNS. 
ELEVATED TANKS FOR AUTOMATIC FIRE SPRINKLER PLANTS. 


LOUISIANA RED CYPRESS TANKS A SPECIALTY, 


W. E. CALDWELL CO., 
111 EAST MAIN STREET, LOVISVILLE, KY.,U.S.A. 


| PAINCOAST & ROGERS!" 


GAS PIPE. 


SELLING AGENTS FOR 


IRON COMPANY. Tron Pipe, Well Tubing, Casing, Lime-Pipe, etc. Speciat 


Work in Wrought Iron, Foundry and Bessemer Pig /ron, 


© Orrice WancHouse, CHAPM AN VALVE MFG. CO. ! | Valves and Gates 


28 PLATT and 15 GOLD 8TSs., NEW YOR. O22, & c., 43" to 48° diameter, Fire Hydrants. 
D KNO That it isan easy matter to keep yourself posted about aut that is appearing in acu theTech 
nical Papers, English as well as American ? See ‘* The Technical Index "’ in this Magazine, 


Please mention The Engineering Magazine when you write, 
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BALDWIN + LOCOMOTIVE + Works. 


ESTABLISHED 1631. 


Annaal Capacity 
1000. 


LOGOMOTIVE ENGINES, 
adapted to every va- 
riety of service, and 
built accurately to 
standard gauges and 
templates. 
Locomotives for Logging 
Railroads and Sugar 
Estates, 

» COMPOUND 
LOCOMOTIVES. 


STEAM TRAMWAY MoToRs, MINE LOCOMOTIVES, FURNACE 
BURNHAM, WILLIAMS & CO., Proprietors, 500 N. Broad St., Philadelphia, Pa. 


THE ONLY MEDAL and HICHEST PREMIUM on 


Railway Frogs, Grossings, Switches and Switch Stands 


at Chicago, 1893, was awarded to 


THE CARLISLE MFG. CO., CARLISLE, PA, 


Who make also FREIGHT CARS and VERTICAL ENGINES. 


All GENUI 
MANUFACTURES 


REG.TRADE MARKS. 


crrTT FROM 1 TO 40,000 POUNDS WEIGHT. 
OF OPEN HEARTH, CHESTER OR BESSEMER STEEL. 


TRUE TO PATTERN. SOUND. SOLID. 
Gearing of all Kinds, Crank Shafts, Knuckles for Car Couplers. 


Cross-Heads, Rockers, Piston-Heads, etc., for Locomotives. 
Steel Castings of Every Description. 
CHESTER STEEL CASTINCS CO. 
Works, Chester, Pa. Office, 407 Library St., Phila., Pa. 


Electric Selector and Signal Co. 


(SUCCESSOR TO ELECTRIC SECRET SERVICE CO.) 


45 Broadway, New York. 


LEONARD INTERLOCKING BLOCK SIGNALS. 

(Applicable to any form of standard semaphore and using existing wires.) 
LEONARD TRAIN ORDER SIGNALS. 

(Operated by Train Dispatcher or Station Operator.) 
dNDIVIDUAL TELEGRAPH CALLS. 

(Introduced into main line without delaying or affecting regular service.) 


ALL WITH AUTOMATIC VERIFYING ANSWER-BACKS. 
Please mention The Engineering Magazine when you write, 


|PHOSPHOR-BRONZE 
| LINGOTS, CASTINGS, WIRE, SHEET &c. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
2200WASHINGTONAVE.PHILADELPHIA. PA. 
|ORICINAL MANUFACTURERS OF PHOSPHOR- 
» BRONZE IN THE UNITED STATES AND SOLE 
Makers oF “ELEPHANT BRAND 


RAILWAY EQUIPMENT 


is now prepared to fill orders at an hour’s notice ‘ 
for onc or one thousand sets of AIR-BRAKES FOR 
FREIGHT CARS, having at their new works an 
annual capacity for turning out air-brakes 


250,000 FREIGHT CARS, 
6,000 PASSENGER CARS, 
10,000 LOCOPOTIVES. 


BESIDES REPAIRS FOR THE 


300,000 Freight and Passenger Cars, and 
26,000 Locomotives already equipped by 
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Please mention The Engineering Magazine when you write, 


The New York Air Brake Co.’s 
Duplex 


AIR BRAKE PUMPS, 


No. 1 and No. 2. 


Are more efficient, durable and economical than any, other. 
wo measures of steam are made to compress ¢/ree measures of 

air. Will compress more acy for the same steam, or the same air 
for /ess steam than any single acting pump, the greater efficiency 
being 67%. 

Very Smooth Action ; the absence of jarring and noise being 
particularly noticeable. 
me Simple and Durable construction. Plain steam balanced 
slide valves. Simple poppet air valves seating by gravity while 
; the pistons wait. 
oo Examination of every valve by unscrewing a plug without 
aa taking pump down. 

Natural drainage ; air chambers adove steam cylinders. 


SHOP PUMPS, 


No. 3 and No. 4. 


Specially designed for low steam pressures and where a 
simple, durable and highly efficient air pump is required for various 
uses in shops, etc. Constructed in the same way and retains the 
advantages of our regular air brake pumps. 


Hundreds in use. 


WRITE US FOR CATALOGUES AND PRICES. 


THE NEW YORK AIR BRAKE CO., 
66 Broadway, New York. 


Please mention The Engineering Magazine when you write. 
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Pumping Water by 
Compressed Air 


We take pleasure in announcing that by arrangements 
made with J. G. Pohle, we are enabled to furnish our 
customers with the 


Pohle Air Lift Pump 


protected by numerous American and Foreign Patents, 
This department of our business will be under the 
personal supervision of Dr. Pohle, the inventor and 
patentee. 


The Ingersoll-Sergeant Drill Co., 


Havemeyer Bldg., 26 Cortlandt St , 
New York. 


THE GRIFFIN 


The Only Perfect Pulverizer 


Of QUARTZ, COLD OR SILVER 
ORES, PLUMBACO, PORTLAND 
CEMENT, PHOSPHATE ROCK, 
FOUNDRY FACINCS, And All 8 
Other Refractory Substances. 


‘ Will work either wet or dry, and deliver finished 

= oe. Capacity 3 to 4 tons per hour on Phosphate 
=~ Rock, 114 to 2 tons per hour on Portland Cement, 
Quartz or Ores, depending on hardness of material to be 
pulverized and fineness of product. Grinds from 30 to 
250 Mesh with equal facility. 


No Journals in Grinding Chamber. Ball rigid on shaft having direct positive 
action on material. Minimum power produces maximum amount of product. It 
is absolutely guaranteed! in every respect, both as to construction and capacity. 
First cost, wear, and operating expense much less than stamp mills. Large number 
of mills in use on different materials with positive success in every instance, 


CORRESPONDENCE SOLICITED, AND ILLUSTRATED DE- 
SCRIPTIVE PAMPHLET FURNISHED ON APPLICATION TO 


BRADLEY PULVERIZER CO., 92 State St., Boston, Mass. 


Please mention The Engineerine Magazine when von write. 


: 

{ 


MINING MACHINERY 


4. GATES ROCK and 
| ORE BREAKER, 


For Macadam, R. R. Ballast, 
Cranolithic, Concrete, Ores. 
CAPAcITy Up To 200 Tons PER HouR. 
OVER 2,000 IN USE. 
Improved Mining Mack‘nery. 


Catalogues and full information on applicatic \ 
CATES IRON WORKS, 


THE OHIO PIPE CO. 


———COLUMBUS, OHIO. 
CAST IRON PIPE OF ALL KINDS. 
LOCOMOTIVE AND CAR CASTINGS 


That it isan easy matter to kee! rself posted about aut that is appearing in ALL the Tech. 
DO YOU KNOW nical Papers, English as well ae Ameriona? See ** The Technical dex "in this Magazine, 


FACT 


POSITIVE PRESSURE BLOWERS. <=" 
GAS EXHAUSTERS & PUMPS. 


Connersville, Indiana. 


THE SULLIVAN 
DiaAMOND ProsPECTING DRILL 


The DIAMOND DRILL is invaluable for the preliminary testing 
or tater development of mineral property. It boresto any depth at any 
engle, and removes a solid core or section showing the locaticn, 
thickness and quality of the mineral. 


THE OUICKEST, CHEAPEST & BEST METHOD OF PROSPECTING. 
THE MOST ACCURATE & RELIABLE RESULTS. 


Di d Drills op d by Hand or Horse Power, Steam, Compressed Air or 
ELECTRICITY. 
GENERAL QUARRYING MACHINERY — Channeling and 
Gadding Machines. 
COAL MINING MACHINERY—The Stanley Entry Driving 


Machine. 
Contractors for Prospecting Mineral Lands with the Diamond Core Drill. 


SULLIVAN MACHINERY Co., 
64-60 N. Clinton St. 18 Broadway, 18th & Market St. 
CHICAGO, ILL. NEw YorRK. DENVER. 


Please mention The Engineering Magazine when you write, 


MINING MACHINERY al 
AIR ann GAS COMPRESSORS. | 


PRESSURES. 


THE NORWALK IRON WORKS CO. 


CIRCULARS. SOUTH NORWALK, CONN. 


JUST ISSUED. 


USES OF COMPRESSED AIR, 


BY 
ADDISON C. RAND. 


134 Pages and 94 Illustrations, 
PRINCIPALLY FROM ORIGINAL PHOTOGRAPHS AND DRAWINGS. 


This handy volume is the only comprehensive work upon the 
Uses of Compressed Air; it is accurate, readably written and 
beautifully printed upon heavy plate paper. 


Price $1.00, postage paid. 


Order of the publishers, THE RepusLic Press, 14 Lafayette Place; THE 
Van Nostrranp Co., G. P. Purnam’s Sons, New York ; DAMRELL, UPHAM & Co. 
(The Old Corner Book Store), Boston, Mass. ; Ropr. CLARKE & Co., Cincinnati, Ohio ; 
THE AMERICAN News Co., and any bookseller. 


* For the reduction to fine powder 
of cement rock, fertilizers, ores and 
other substances, no machine equals in 
efficiency, durability and economy the 
Frisbee-Lucop Mill. Proved by seven 
years’ continuous use. Mills on exhi- 
bition in this city. Frisbee-Lucop 
Mill Co., 136 Liberty St., New York. 


That it isan easy matter to keep yourself posted about aut that is appearing in ati the Tech- 
DO YOu KNOW nical Papers, English as well as American ? See “* he Technical Index” in this Magazine. 


Please mention The Engineering Magazine when you write, 
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MINING MACHINERY 


THE CUMMER 
DRYER AnD CALCINING APPARATUS 


Five Styles of Dryers made, each in Six different sizes. 


DRIES _* 


Sand, [larl, Ores, 
Cement Mix, Salt, 
Phosphate,Clays, 
Infusorial Earth, 
Sodas, Fertilizers, 
Etc., Etc. 


CALCINES 


Ores, 

Paint Stocks, 
Phosphate, 
Gypsum, 
Sods, 

Etc., Etc. 


The Cummer Dryers, Ore Roasters, 
Calciners, Processes, Hot Air THE SON 60 
Apparatus, Dry Kilns, Etc. "? 
613-616 ARCADE, CLEVELAND, OHIO, U. S. 
Lonoon Accents, CHARLES ERITH & CO., No. 70 Gracecnuncn Srreer, E. C. 


“ Tknow them to excel all other machines, both in capacity and execution.” 


A. GS LO 
CRUSHER. | PULVERIZER. 


Reduce Refractory Materials Most Economically. whee 


GEO. T. McLAUTHLIN & CO., 
120 FULTON ST., BOSTON, MASS, 
“ No other method of pulverizing is comparable to this.” 


EARLE C.BACON, 


ENGINEER hie 
HAVEMEYER NEW YORK.| 

PACIFIC: IRON-WORKS. my f oPELAND 

FOUNDRY & MACHINE and BACON, 


Crushing Rolls, Ore Washers, Skips, Ming Car 
BACON'S Eee Drums, MININs machinery, 


JHIOISTING ENGINES 


FARREL’S PATTERN) ORE ANC ROCK. 


CRANES. [CRUSHERS. 
STANDARD FOR 25 YE&RS 


COMPLETE MINING & CRUSHING PLANTS “pecialties, 


MAY, 1891, 75 CENTS, See offer on page 65. 
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MISCELLANEOUS 


WORKS 


General Office and Works: HARRISBURG, PA.,U.S.A. 


THE HARRISBURG 


Double-Engine Road-Roller 


Not only a Roller, but a Road-Machine. 


SELLING AGENTS: 
W. R. FLEMING & CO., NEW LORK and NEW ENGLAND, 
New York Office, Mail and Express Building. 
Boston Office, 620 Atlantic Ave., Walter W Jones, Mgr. 
F. E. BAILEY, PHILADELPHIA, 701 Betz Building, 
H.E. BALDWIN, Cincinnati, Perwin Bdg., 5th & Race Sts. 
__ WALLACE STEBBINS, Baltimore, 111 German St. 


THE 0. S. KELLY CO.,_SPRINGFIELD, OHIO. 


| Steam Asphalt Rollers, 
—TAR-— 


Heating Tanks. 


STREET CONTRACTORS’ SUPPLIES. 


Why not use the Best ? 


THE 


Engine, 


PETROLEUM & 


1, 2, 4, 6and Horse Power | 


Stationary & Marine. 
Over 4500 in Use, NO SKILLED ENGINEER, 


SEND FOR C\TALOGUE. 


SHIPMAN ENGINE CO. | 
200 Summer Street, BOSTON, MASS 


THE ¢ CHAMPION ROCK CRUSHER 


is the first choice of all progressive road makers, 
engineers, contractorsand R.R. ba'last makers. 


Catalogue is yours for the asking. 
> AMERICAN ROAD MACHINE CO., Kennett Square, Pa. 


OTTO 
CAS AND GASOLINE 


ENGINES. 


4666666 646446666 bb ii 


46464646666 


= 


Over Horse Power. 
33,000 Sold. WEBER _ GASOLINE _ ENGINE 
pose requiring power. Absolutely Safe 
and Reliable. Only a few 


Can be used in cities or in country independent | minutes’ attention requir- 


i ed each day. Guaranteed 
of gas works or gas machines. cost of operation is 1 cent 


No Boiler. No Danger. No Engineer. | 4,,""sc,Pows! per hour 


mical and best power. 
Send for Catalog 


OTTO GAS ENGINE WORKS, PHILADELPHIA, | 


sine Co, Kansas (ity, Mo. 
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ENGRAVERS 


(] 


The Illustrations in this publication are all made 
by the above Company. 


Please mention The Engineering Magazine when you write, 
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Nova 891. 


Cc. H. Dale, Gen’t Manager, 16 


E. L. Perry, Prest, W. G. Winans, Treas 


Peerless Rubber M’f’g Company, 
Puatentees and Sole Manufacturers, 
Two sizes—'4 and 3g. Fit any man hole on 
hand hole in tne world: 34 for unions : 


Rainbow Cheet and Flange Packing. 
Peerless Piston and Valve Rod Packing. 


Warren Street, New York. 


PELHAM MACHINE WORKS, 


Manufacturers of 


Improved Pattern 
HOISTING ENGINES & 
HOISTING MACHINERY 


by Steam or b: 
Y lectricity. 
Mining, Excavat- 
ing, Pile- riveng and 
neral Hoisting 
Purposes, 
of any Power and 
Style, Single and Double Cylinders. One, | wo or more Drums. 
With *“Wern‘'s” Improved Patent Friction Drums, 
especially adapted for Bridge or Dock Building, 
Pile-Driving, Coal Hoisting, Ete. 


Main OFFice AND WORKS : 


416-418 W. 26th St., NEW ORK, U. S. A. 


Correspond ‘nce ~olicited. econ A 
Long Distance Telephone, ‘St. 


Mining, Bridge 
Hoisting, Dock 
Pile 
Driving, Coal Hoisttg and 
Quarry Engires, cfieny power 
with my improved Patent 
friction drums, with 
or without Boilers. 


Any amount of reference 
given. Established 1870. 


J. S. MUNDY, 


Send for Catalogue. Newark, N. J. 
—— 
1744 Market St.. Phila. Pa. 715.N.2d St, St Louis, Mo, 
22 Light St.,Baltimore,Md, 39 Magazine St., New Orleans,La, 
117 Water St, Pittsburgh,Pa. 34 Fremont St. St Francisco, Cal. 
2495S. Jefferson St., Chicago Ill, 85 Front St., Portland, Ore. 
Fourth and Wakouta Sts., St. Paul, Minn, 
418 Congress Street, Boston, Mass, 


GENERAL MINING PACHINERY, 


Quartz Mills, Hoisting Engines, Miners’ Prospecting 
Engines, Safety Cages, Mining Cars, Etc. 


a: 


Plans and Esti for M 
Amalgamating Pans, Settlers, Furnaces, Revolving Dr 
Pans, Engines, Boilers. and Rock Breakers, Shafting, 

During the past three years we —_ furnished the Machine 
aad ee Quartz Milis in the West. 
in 
Sawm 


Our Hoisting Engines are 


y of First-Class Stamp Mills, Batteries, 


Kilns, Retorts, Clean-up 


ulleys, and Gearing. 


for many of the largest Goid 


n use at over 100 Silver Mines 
West and Goal Mines in*Ohio. We also manufacture first-class Portable Engines and 


GRIFFIN WEDGE Zaneeville. 


GONTRACTORS’ PLANT MFG. CO, ame, 


MANUFACTURERS oF 


STEAM. HORSE 
AND HAND POWER 


Derrick 


A Complete and Very Useful Catalocue Free. 


129 ERIE STREET, 


HOISTING MACHINES 


Iron and Contractors’ Supplies, 


Mention this Magazine 
BUFFALO, N. Y. 


DEAR SIRS: 


Enclosed please find $1.00 subscription for 


WATERVILLE, PROVINCE QUEBEC, CANADA, 


July 16, 1894. 


your Journal. 1 would add that I am so much 


pleased with the Magazine that you may count upon me as a permanent subscriber. 


To 
ENGINEERING MAGAZINE Co., 


Times Building, New York. 


Yours truly, . 
ABBOTT TRUE. 


THE 
PATENTED 
SECTIONAL RAINE 
AL RAINBOW 


ELECTRICAL 


Westinghouse Electric & fe 


PITTSBURG, PA. 
Manufacturing Co. 


WE MANUFACTURE COMPLETE INSTALLATIONS OF ELECTRIC APPARATUS FOR 
Central Station Electric Lighting, 
Long Distance Transmission of Power, 
Electric Railwavs and Isolated Plants. 


BRAWCE CHEFICES LARSE 


The “CLARK” WIRE. @ 


insulation Guaranteed wherever 
used, Aerial, Underground or pla Trade Mark. 
The Inspector of the Boston Fire Underwriters’ — says: ‘‘A thoroughly reliable and desi» 
able Wire in every respect.” 


The rubber used in insulating our wires and cables is chemi prevaredy guaranteed to be waterproof, will not 
deteriorate, oxidize or crack, will remain flexible in extreme cold, and is not affected by heat. The insulation is pro- 
tected from mechanical i injury by one or more braids, and the whole slicked with Clark's Patent Compound, Single 
Wires of all gauges and diameter of insulation for ‘I’ eles raph and Electric Lights from stock, Cables made to order, 
Clark Wire w:th a white outside finish for ceiling cl-at werk. 


Catalogues, with terms and discounts for quantities, on application, 


EASTERN ELECTRIC CABLE COMPANY, 
61 TO 65 
unry A. Ciark, Treas., Gen. Manager. BOSTON. Hersert H, Eustis, Pres. and Electr, 


GENERAL ELECTRIC Co. 


SCHENECTADY, N. Y. 
COMPLETE ELECTRICAL EQUIPMENTS 


Central Stations and Isolated Lighting and Power Plants. 


ELECTRIC STREET RAILWAYS, MINING PLANTS, 
LONG DISTANCE TRANSMISSION OF POWER. 


SALES OFFICES IN ALL LARGE CITIES IN U. S., 
TORONTO, CAN., LONDON, ENG., PARIS, FRANCE. ETC., ETC. 


THE THE NEWTON RUBBER WORKS. -: 


BATTERY JARS MADE BY ‘a 


SPECIAL PROCESS. 


Thoroughly Acid-Proof, 
STRONGES |. 
Salts cannot ‘‘creep,”’ 


EXCLUSIVE W'F'RS HEUSTIS PATENT BICYCLE TIRES, 


Pneumatic and Cushion Tires, and 
Bicycle Pedals. 
foe Hard and Soft Rubber Mould Work 
of all kinds, 


Factory, Newton Upper Falls, Mass. Office, 178 Devonshire St, Boston. 


f-ease mention lhe Engineering Magazine when you write 
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ELECTRICAL. 


THE 


BRUSH ELECTRIC CO., 


CLEVELAND, OHIO. 


* THE BRUSH. DOUBLE 

AND SUSTAINED BY, RE- 


POWER APPARATUS. PEATED DECISIONS 
OF U. S. COURTS. 


ELECTRIC LIGHTING 


125-2000 C.P. BRUSH ARC DYNAMO. 


Please mention The Engineering Magazine when you write, 


\ 
| 
| 


“ BELTING, PACKING, HOSE, Etc. 


[EVIATHAN BELTING +~ 


Tested under the hardest possible conditions and proved 
by years of service to be the best possible belt 


FOR HEAVY DRIVING OF ALL KINDS. 


Proof against Heat, Steam and Water. 
Strength, Durability and Traction Power Unequalled. 
SOLE MANUFACTURERS, 
MAIN BELTING CO., 


#2°9-1236 CARPENTER ST., PHILADELPHIA. 
246 RANDOLPH ST., CHICAGO 
120 Peart BOSTON. 


saad for Price-Lists and Samples. 


HOME RUBBER 


MANUFACTURERS OF 


THE HIGHEST GRADE OF 


MECHANICAL RUBBER GOODS, 


TRENTON, N. J. 


J. O. STOKES, Treasurer ano Generat MANaGer, 


BELTING, HOSE, PACKING, VALVES, SPRINGS, MATTING, 
PERFORATED MATS, STEP TREADS, 
TUBING, GASKETS. 


var casar'*"|“Black Seal,” “White Cross,” “Tiger,” “World.” 


Our “Black Seal,” “White Cross,” “Tiger” and “World” Brands of Goods are 
acknowledged by al! to be absolutely the best grades manufactured. 


arloeck Packings. 
CARLOCK) G 


Grade Packing to the various articles which we manufacture. 
The Elastic Ring, Sectionai,Spiraland special Water Packings, Will not melt or blow vut, Tested 


to stand intense heat. Economical, Reliable and Durable, Engineers order our Special Water 
Packing which we guarantee to please you. Beware of imitations, Correspondence solicited. 
Main Offices: Palmyra, H New York, 136 Liberty St. Chicago, 94 Franklin St. Phila. 
Roe Garlock Packing Go, “403 Martet Bt. 09 lot Av, Bt. Louis, 416 Morges 
St. Omaha, Neb., 922 Farnam St. 


Please mention The Engineering Magazine when you write, 
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We especially invite the attention of parties in need ofa High 
TEAL II IF or 
4 


MISCELLANEOUS 


MOORE & WAITEC? 
pRICTION Cur 

FRY 


CIFFORD PATENT SCREW-FRICTION 


CLUTCH PULLEYS AND CUT-OFF COUPLINGS. 


Unsurpassed in Power, Durability and Economy of Space. 


SEND FOR CATALOGUE. ESTABLISHED 1816. . 
CIFFORD BROTHERS, Founders & Machinists, 
718-730 Diamond St., - Hudson, N. Y. 


THE NEW AMERICAN TURBINE 


High efficiency at all 
stages of gate ; steadi- 
ness of mot’on and easy 


working gate. 


send for Descriptive Catalogue. 


THE DAYTON GLOBE IRON WORKS CO. 
DAYTON, OHIO, U.S. A. 


Gives more power as to 
diameter, with a higher 


When buying Z0vés be percentage of useful effect, 


sure that the name than any other Water 


Wheel heretofore made. 
All sizes, both Right and Left 
hand, tested in the Holyoke 
Testing flume. 

Estimates and plans fur- 
nished for complete Power 
plants. 

State requirements and 
send for Catalogue. 


S. MORGAN SMITH, ORK, PA., U.S.A, 
WATER 
| WHEELS 


L. S. STARRETT, 
ATHOL, MASS. 


is engraved or 
stamped on them. 


STARRETT'S TOOLS ARE WARRANTED. 
SEND FOR CATALOGUE, 
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MAY For each copy of May, 18)1, number of th’s magazine, returned to us in good 
condition, we will pay 75c. in cash or exchange copies. 


1 89 1 a THE ENGINEERING MAGAZINE Co., Times Buildirg, N. Y. 


Please mention The Engineering Magazine when you write, 
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SOUTHWARK FOUNDRY 


HIGH ECONOMY, 


MACHINE COMPANY, 


PHILADELPHIA, PA. 


SOLE MAKERS OF 
THE PORTER-ALLEN 
AUTOMATIC ENGINE. 


SIMPLE, COMPOUND, 
ge OR TRIPLE EXPANSION. 
ALSO BUILDIPS OF 

BLOWING CNGINES, 
REVERSING ENGINES, 


CHICAGO, No. 5654 Rookery. CENTRIFUGAL 
8T.LOTIS, Yo 32 Laclede Building Bo!ILers, TANKS, ETC. 


The Standard LINDELL DYNAMOS axt MOTORS. 


Pressure Direct Current, Slow Speed. 
IRON CLAD. 


Gauge IN SIZES UP TO 30 KiLowarTTs. 


In Design, Construction | 
and Operation 


Has 
No 
Equal. 


AN EVIDENCE OF ITS MERIT IS THE 
FACT OF ITS ADOPTION BY THE NEW 


ENGLAND OF UNDERWRITERS. 


MADE BY 
STANDARD THERMOMETER C0. Lundell Dynamos directly connected to any type 
PEABODY, MASS. of high speed engines. 


Plants Specially Designed and Built by the 


New York, 14 Cortlandt Street, Room 413. INTERIOR CONDUIT g INSULATION 00., 


Boston, John Hancock B’ld’ng, Room 422. 44 BROAD ST., NEW YORK. 


The Beckett Foundry & Machine Co. 


—}ARLINGTON, NEW JERSEY 
(30 Minutes from New York via Erie R. R.) 


Manutactrs of ENGINES (Corliss & Slide Valve) 


HOISTING ENGINES, ROCK CRUSHERS, 


Rolls, Screens and Milling Machinery. 
SASTINCS A SPECIALTY.@— SEND FOR CATALOGU 
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ENGINE-ROOM EQUIPMENT 
Stearns Manufacturing fo. 


OFFICE AND WORKS, ERIE, PA. 


WOODBURY ADTOMATIC. 


SIMPLE OR COMPOUND. 
CONDENSING OR NON-CONDENSING. 


Complete Power Plants for 


ELECTRIC LIGHTING, 
STREET RAILWAY 


AND MANUFACTURING PURPOSES. 
St. Louts, M. P. Johnson Mach. Co.,715-717 N. sdSt. 994 Drexel Bldg. 


AGENCIES: { MINNEAPOLIS, MINN., T. M. Maguire, 23 Syndicate Bluck, SRANCH ) New York, 136 Libe rty St 


orrices: ) Cuicaco, 1120 The Rookery. 
AN Francisco. 299 & 81 Spear 


Uniformity of Speed and 
Economy of Performance 


—ARE BEST ATTAINED IN THE— 


AUTOMATIC 


ENGINES 


THE BALL & WOOD COMPANY, 


CORLISS ENGINES. 


COMPOUND, CONDENSING, HIGH 
PRESSURE, 25 TO 30,500 H. P. FOR 
EVERY KIND OF SERVICE. HEAVY 
DUTY, STREET RAILWAY AND ELEC- 
TRIC LIGHT PLANTS A SPECIALTY. 


rower ron & G, GOOPER & CO. 


WISHED ON APPLICATION. MT. VERNON, OHIO. 


Please mention The Engineering Magazine when vou write 
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¢HAMILTON -CORLISS.= 


Correspondence Solicited. Call for Catalogue 


HIGHEST EFFICIENCY and SUPERIOR CONSTRUCTION 


Condensing. Compound, Triple-Bx 
pansion or Quadruple Expansion. 


Close Regulation and Best Attainable Ecox 
omy of Fuel and Steam. 


THE HOOVEN, OWENS & RENTSCHLER CO.., 


HAMILTON, OHIO U.S.A. 


-16 % 


THE ATLANTIC WORKS. 


Border, Maverick and New Sts, - EAST BOSTON, MASS. 


BUILDERS OF. 
Steamships, Tow Boats, Steam Yachts, 
Marine Engines, Marine and Stationary Boilers, 
Tanks, Kiers, Penstocks, Digesters, Vulcanizers, 
Plate Iron Work and Machinery of every description. 


FRICK 
RGLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 


Send for Illustrated Catalogue. 


(Sanden ALSO BUILDERS OF 


Electric High-Speed Engines and Ice-Making and Refrigerating sashinary 


CROSB INDICATORS. 

These instruments are fully entitled to the high reputa- 
tion which they have earned both at home and abroad. 

The late Mr. P. W. \Villans, in a paper read br fore the 
“Institution of Civil Engineers,’ London, on Non-Condensing 
Steam Engine Trials, said; 

** The indicat’ r diagrams were taken in all cases by the Crosby 
Indicator, and it is not too much to say, that without that Indica- 
tor such trials would have been impossible.”’ 

“It would be difficult to speak too highly of the working of 
these beautiful instruments, which produce perfectly clear and 
measurable diagrams at the speed (400 revs. per min.) at which the 
majority of these tests have been made.” 


THe Crosey INDICATOR IS MANUFACTURED AND SOLD ONLY BY THE 


CROSBY STEAM GAGE & YALYE 


mention The Engineering Magazine you write. 


Gold Medal, Paris, 1889, 
Medals, Columbian Exp., 1893, 


wom 


ENGINE-ROOM EQUIPMEN T 


ROBERT WETHERILL CO. 


CHESTER, PA. ESTABLISHED 1872. 


CORLISS ENCINES 
COMPOUND, CONDENSING AND NON-CONDENSING 


BOILER MAKERS. 


CONTRACTORS FOR POWER PLANTS COMPLETE AND HEAVY MACHMAERY 
OF ALL DESCRIPTIONS. 


THE EDWARD P. ALLIS COMPANY 


WwWiscowsry, 
Sole Manufacturers of 


THE REYNOLDS CORLISS ENGINE. 
Reynolas Patent Blowing Engine, Hoisting Engines, Pumping Engines, 
Air Compressors and Special Engines for Electric Light. 
Street Railway and Rolling Mill Service. 


SoLte MANUFACTURERS OF REYNOLDS’ PATENT VERTICAL BOILERS. 
w Yor Orrice: SEND FOR OUR ILLUSTRATED Cuicaco Orrice: 


26 CORTLANDT St. ROOM Ae CATALOGUES. HOME INSURANCE BUILDING. ROOM 508. 


ILLANS’ For Electric Lighting, 


ill Driving and 


PATENT 


surpassing that 
of the highest class 
NTR of slow-running engines. 


BULLOCK MFG. C0., CHIGAGO, U. S.A. 


Please mention The Engineering Magazine when you write, 
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ENGINE-ROOM EQUIPMENT 


=——<. The National Feed Water Heater 


is a BRASS COIL HEATER, delivering water to the 
Boilers at 212° Fahrenheit. It is low in price, 
but of high quality. In economy and dura- 
bility it has no equal. > 
500,000 H. P. in daily use. 
Coils and Bends of Iron, 
Brass, and Copper Pipe. 


THE NATIONAL PIPE BENDING CO., 


47 Lioyd St... New Haven, Conn. 


Still on top and more popular than ever. 
SIMPLE, PRACTICAL, RELIABLE. 


avery DESIRABLE SINCLE CONNECTION 
sicht reeo LUBRICATOR ror ENaines, 


STEAM PUMPS, ETC. 
ae) Once used, always used. 


FO? SALE BY DEALERS EVERYWHERE. 


Send tur catalogue of popular steam specialties, 
it will interest you. 


THE LUNKENHEIMER COMPANY, 
Cincinnati, Ohio, U.S. A. 


TEXTBOOK OF 
MODERN BOILER PRACTICE FREE. 


tec > 


PET 
THEW POWELL = CINCINNATI.O 


Meine Cy if Cor 
| 

| 2 POWELLS GLASs 
HANDSOME DESIGN-8XX NORD. 


ENGINE- ROOM EQUIPMENT 


BALTIMORE,MD. 
MANUFACTURERS AND DESIGNERS OF ALLKINDS OF 


HEAVY: MACHINERY 
REQUIRING FIRST CLASS WORKMANSHIP AN 

iacHINe M NOL GEARING. 


MACHINERY WH WHITE WORKS, 
MARINE RAILWAYS. 


POOLE-LEFFEL TURBINE WATER WHEELS. 


INCORPORATED. 
Offices, 222 and 224 South Third Street, Phiiadelphia, Pa. 
MANUFACTURERS OF 
BOILER TUBES, WROUCHT IRON PIPE AND FITTINCS. 
PASCAL IRON WORKS, Philadelphia. DELAWARE IRON WORKS, New Castle, Del. 


THE ‘SHERWOOD INJECTOR. 


DOUBLE TUBE. OPERATED ENTIRELY By ONE LEVER, 
No Vaives in Either Steam or Suction Pipe. 


A HIGHER degree of efficiency secured than ever before. Will lift either 
», hot or cold water, and is guaranteed to work satisfactorily under all pres 
sures from 20 to 200 Ibs., and to lift from 10to 24 feet, or take supply direct 
from tanks or water works pressure. 


——A HIGH GRADE MACHINE FOR HIGH DUTY.—— 
Eagle Ejectors, Duplex Flue Serape’s, Felthousen Gauge Cocks, Impraved Glass Oj! Cups and Lubricators, 


Cylinder Oil Pumps, Compression Gre se Cups, Etc. SHERWOOD MFC.CO., BUFFALO, N.Y. 


SEND FOR CATALOGUE, MENTION THIS MAGAZINE. EUROPEAN AGENTS, GREENE & BOULDING, 21 FEATHERSTONE ST., LONDON, E.G. 
JOINTS ABE MADE ABSOLUTELY TIGHT AND DURABLE BY PATENT 


COPPER CASKETS, 


Furnished in all shapes and sizes for flanged PIPES, CYLINDERS, CHESTS, Ete, 


PRICE LIST AND SAMPLE FREE, 


U.S, MINERAL WOOL COMPANY, 2 Cortlandt St., New York. 
Bourne & Knowles Mfg. Oo., Oleveland, 0., Western Agents. 


D0 YOU KNOW That isan easy matter to keep yourself preted about ALL that is appearing gina. the Tech 
nical Papers, English as well as American? See ** The Technical Index "in this Magazine, | 


| | 
“CIRCULARS CATION. 
NGS oF 39 LBS. TENS 
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MACHINE SHOP EQUIPMENT 
C. B. ROGERS & CO... Norwich, Conn. 


MAKERS OF 


High Class Wood-Working Machinery. 
FINE LINE OF TOOLS FOR PATTERN MAKERS’ USE. 
WAREROOMS : 
109 Liberty St., New York. 
94 Pearl St., Cor. High, Boston 
26 & 28 West Randolph &t.,, 
Chicago, Il. 


HIGHEST AWARDS, 
WORLD’S FAIR, 
CHICAGO, 


MACHINES ARE "ony 
RODUCERS 
ERFECT intRoouceRs \ 4, %, 
RODUCTIONS AND . & “ly 
CONSTRUCTORS. 


THE EGAN co. 


212 to 232 W. Front St., 
CINCINNATI, OHIO, U.S.A. 


No. 2% PLANER AND MATCHER, 


THE ADDYSTON PIPE & STEEL CO., 


CINCINNATI, OHIO. 
Hub Special Machinery from your own design. 
Pipe, FLANGE PIPE for all purposes. 


Heavy Castings. 


| 
| 
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& + 12-1v. Four Sipep Motpgr, 
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+ 
THE LARGEST QUANTITIES. 
also 


WM. SELLERS & 


INCORPORATED, 
PHILADELPHIA, Pa. 


—MANUFACTURERS OF— 


Improved Machine Tools for Working Iron and Steel, 
High Speed Power Traveling and Swing Cranes, 
Injectors, Locomotive Turn Tables, Shafting, &c., &c. 
Testing [achines, under patents of PA. H. Emery. 


E. W. BLISS CO., 


5 ADAMS ST., BROOKLYN, N. Y. 


Chicago Office: 
100-104 W. WASHINCTON ST. 


PRESSES, 
PUNCHES, 
SHEARS, 
DROP HAMMERS, 
DIES and 
SPECIAL 
MACHINERY 


FOR WORKING 


SHEET METAL. 


___—sCTHE STILES & PARKER PRESS CO. 


ROTARY 


384 YEARS OF EXPERIENCE. 
In Simplicity, Durability, Efficiency, Economy of 
Power, Neatness and Compactness of Design, it is Unequaled. 


WRITE FOR INFORMATION REGARDING OUR LATEST IMPROVEMENTS AND DESIGNS. 
ESTIMATES CHEERFULLY GIVEN. 


F. M. ROOTS GO. | 
S. S. TOWNSEND, Gen’t AGENT, | 163-5 WASHINGTON ST., 


COOKE & CO., SELLING AGENTS, New YORK. 
Hlease mention The Kuwineering Magazine when vou writs 
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MACHINE SHOP EQUIPMENT 
Ask your nearest Dealer, or sand to the Manufacturers for 


THE LATEST AND. THE BEST 
TWO JAW DRILL CHUCK. 


STRONG, DURABLE, 
ACCURATE, CHEAP. 


AWARDS 


WORLD'S FAIR. 


We are prepared to quote 
prices on 
Drop Hammers, 
Trimming Presses, 
Heating Furnaces, 
and in addition to fur- 
nish estimates for 
Complete Drop 
Forging 
Plants. 


The Billings & SpencerCo. 


HARTFORD, CONN. 


Correspondence Solicited. 


Ask for Style B. 
Holds from 0 to '4 inch, Metal. 


THE HORTON & SON CO., Windsor Locks, Conn, U.S. A., Gross St Finsbury, London, 1G, 


Made entirely of Steel 
Body solid, 
of but one piece of 


FLEXIBLE SHAFT 


<4 FREDERIC SCHOFF, PROP. 
4 26th and Callowhill Sts., 
PHILADELPHIA, Pa. 
Manufacturers of 
FLEXIBLE SHAFTS, 
ORTABLE DRILLING, 
TAPPING, REAMING 
» BORING MACHINE 
Also Tools for Emery Wheel Grind- 
ing, Metal and Wood Polishing 
Cattle Brushing and 
Clipping. 
Builders of 
Special Machines for 
Railroads, Bridge 


“WHITON IND CHUCKS. 


Rapidl i 
1 the of thoes 
NEW PATENT CHUCKS. 
THE BEST EVER PRODUCED. 


THE ONLY CHUCK in 
3 which the screw threads 

extend fully to the out- 
side, giving jaws greatest possible TRAVERSE 
and CAPACITY. THE ONLY CHUCK in which 
the screw thrust is received on HARDENED 
STEEL BEARINGS. 


FULL“ of ALL USES, 
, UTTING MACHINES 
Sent on application. 


THE D. E WHITON MACHINE Co. 
68 HowaroSr., New LONDON, Conn. 


~ Y RAU | C -RIVETERS — Fixed and Portable. 
PUNCHES, SHEARS, 

PRESSES and LIFTS. 

TRAVELING and JIB CRANES. 


SEND FOR PAMPHLET. 


R. D. WOOD & CO, 


400 CHestNuT ST., PHILADELPHIA, PA. 
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MACHINE SHOP EQUIPMENT 


NILES TOOL WORKS, 


FIAMILTOWN, 


TOOLS. 


COMPLETE EQUIPMENTS FURNISHED FOR RAILROAD, CAR, 
LOCOMOTIVE AND MACHINE SHOPS. 


LABOR SAVING MACHINERY OF THE MOST 
ADVANCED TYPES. 


WEW YORK, PITTSBURGH, CHICAGO, 
136 & 138 Liberty St. Lewis Block Phenix Bid, 


BARNES’ HIGH CLASS ENGINE LATHES, 


UPRIGHT DRILLS 


Complete line, ranging # 
from our New Friction § 
Disk Drill, for light work 
to 42-inch Back Geared, 
| \ Self Feed Drill. 


Send for Catalogue and MADE ONLY B 


| Lendon House: CHAS. CHURCHILL & CO., L’t’d, 21 Cross St., 
w. F. & JOHN BARNES co., Finsbury, Londos, E. C., Eng. 


953 Ruby Street, Rockford, Il.) New York: GARVIN MACHINE CO., Canat & LaicHT Srs. 


i JOHN ROYLE *« SONS, 
>MACHINISTS< 


HIGH SPEED : ROUTING MACHINES 


For Electrotypers, Engravers, Brass and Wood 
Workers, 


Rubber Tubing and Insulating | 
Electric Wire Machinery, 3 
IMPROVED TEXTILE MACHINERY. “ 


The Royle Waste and Flushing Valve, TUBIN MACHINE. 
Bpecieal Machinery Built to order. Gear Cutting: 
ROUTING MACHINE CATALOGUE FREE—MENTION THIS PAPER. 


Please mention The Engineering Magazine when you write 
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>>) MACHINE SHOP EQUIPMENT 


Our Catalogue entitled Rapid Lathe Work 


BY 


NEW METHOD 
(HARTNESS SYSTEM) 


Illustrates and describes the 


TURRET LATHE, 


SENT FREE. J 


58 


Orrice ano Factory :—COR. LAKE & KIRTLAND STS., CLEVELAND, OHIO. 
@actsRooms :—100-102 READE ST., NEW YORK; 85 QUEEN VICTORIA ST., LONDON, ENGLAND. 


Our Drills are Hot Forged. The best part of the steel IS NOT OUT OUT and thrown away. 


They are TOUGHER, STRONGER, BETTER than is possible to attain by milling. 
Catalogue and Discounts sent on application. 


NEW PROCESS TWIST DRILL CO., 
TAUNTON. MASS. 


achine 


suit sy THe WATERMAN MACHINE TOOL CO., 


Providence, R. lI. 
THE STANDARD TOOL CO., Cleveland, Ohio, 


Manufacturers ef STRAIGHT-LIP INCREASE 


DRILLS. 


GOL AND SHELL REAMBRS, MILLING CUTTERS, TAPS, SOCKETS 


DARD” TWIST DRILL GRINDING MACHINE, CHUCKS AND SPECIAL TOOLS, 
Star” Screw Cut 

L ORGESTER MACHINE SCREW CO. 
9x25 in. A Feed, etc. q 

Scroll Saws, be Catalogue 
Circular Free 

Saws, Lathes of al! our Manufacturers of Set, Cap 
Mortisers. Machinery. and Machine Screws, Studs, etc. 


Seneca Falls Mfg. Co. oy . Water St., Seneca Falls, N.Y. 


MORSE TWIST DRILL & MACHINE CO., New Bedford, Mass. 


Drills for use in Metal or Wood, Reamers, Milling Cutters, Beach Chucas, 


Catalogues on application. 


Taps and Dies, Drill Grinding Machines, and Special Tools 


| 

A 

JONES & LAMSON MACHINECO. 
SPRINGFIELD, VERMONT, 

Wise 
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>>55 MACHINE SHOP EQUIPMENT 


NEW YORK, 161 Washington Street. scalibtiisci INCINNATI, 1 West Pearl Street. 


Tanite Mills Emery. 
Tanite and Kaimoid Emery Wheels. 
Waterproof Wheels for Wet Crinding. 
Tanite Mills Polishing Paste. 
Tanite Millis Liquid Polish. 
= Tanite Mills Knife Powders, 
Dove Colored, Dark Brown and Gray. 
Crinding and Saw Cumming Machines. 


GENERAL AGENT FOR EUROPE, 
TEIOMAS FAMILTON, 
90 Cannon St.. E. LONDON, EN@ 


Power Punching and Shearing Machinery. 


Gate Shears, Angle-Iron Shears, Bar-Iron Shears, 
Boiler Punches, Horizontal Punching and 
Bending, Multiple Punches. 
Automatic Spacing and Punch< 
ing, of all Sizes. 


BELT AND STEAM DRIVEN. 
Write for Circulars. 


ANGLE IRON SHEAR, DOUBLE PUNCH AND SHEAR, 


THE LONG & ALLSTATTER CO. 


STOW FLEXIBLE SHAFT. SOMETHING NEW 


Stow. Mfg. Co., A.CRANK SHAPER thats 


built for hard work 
Length of stroke changed 


instantly while cutting, 


PORTABLE, NOTHING ELSE LIKE IT 
DRILLIN OFFERED FOR 

TAPPING, . Get photos and prices, 
REAMING. 


FOX MACHINE 


340 North Front St. 
GRAND RAPIDS, MICH. 


Gen’) European 
Agts., Selig Son- 
nenthal & Co . 89 

ueen Victoria 

t.. London. Eng. 


Please mention The Engineering Magazine when you write, 
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60 ->>55 CONVEYING MACHINERY 


C.W.HUNT COMPANY 


45 Broadway, New York 
ENGINEERS 


Manufacturers of 


AND 


For the moving of materials in Factories, Gas Companies’ Coat 

Yards, Steam Power Stations. Also Manufacturers of every 

part of the equipment of a complete system of Railways for 
industrial establishments. 


INDUSTRIAL RAILWAYS, 
CABLE RAILWAYS, 
TIP CARS, SWITCHES, 
HOISTING ENGINES, BOILERS, 
OVERHEAD CARRIERS, MINING 
LOCOMOTIVES, SECTIONAL 


TRACK, 


tf" We design and make plans for all classes of Wharves, Buildings, and Trestles fos 
Coal, Ore and similar materials. 
CORRESPONDENCE SOLICITED, 


Please mention The Engineering Magavine when you write, 
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WIRE ROPE, ETC. 


RODE 


_ FORALL PURPOSES 


IRONs® STEEL WIRE om: KINDS. 


COOPER HEWITT “TRENTON, Mg 
WIRE 


OLID STEEL & REFINED MALLEABLE 


FoR RAILROAD MECHANICAL& GENERAL ENGINEERING PURPOSES 


For TOOLS, DRILLS, 
DIES, SAWS, 
Chien. Gold Medal, Paris, 1889. 
WILLIAM & SONS, L'd. | | of 
W. F. WACNER, Gen’! Manager. 


WRONG 
WI RE ROPE 


Please mention The Engineering Magasine when you writs. 
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CONVEYING MACHINERY @@ 


BELT ENGINEERING 


@TEVENS PATENT 
DEPTH GAUGE. No. 85 


Price, by mail, 50 Cents. 
Our tools, for fine workmanship and 
ish, have no equal, 
Ideal and Leader Spring Divi- 
ders and Calipers, Ideal Surface 
es, aD Fine Machinists’ 


J. STEVENS ARMS & TOOL 
CO.P.0.Box Chicopee Falls. Mass 


DEANE'S PATENT AQJUSTABLE 
T-SQUARES. 
BEST T-SQUARES MADE. 
For sale by all dealers, Circulars on 
3 Sapplication. Samples by mail postpaid. 
In, Limit d Adjustment, Nlekel-T tm, 00. 


Calimtted 1,50, 
E. L. DEANE, Sole Mz ngeiectuees, 


OF 


NEW PAT. 
WHIP HOIST, 

PATENT 

FRICTION 
PULLEYS. 


aivTION CLUTCHES for Connecting Shafting and Gearing, 
PROVIDENCE, R.1., U.S.A. 


olyoke, Mass. | 


W. Mason & Co. 


NICETOWN, PHILA., 49 DEY ST., NEW YORK. 


Elevators, Conveyors, 
Manila Rope Power Transmission Machinery. 
EWART DETACHABLE LINK BELTING, DODGE CHAIN, HOWE CHAIN, ETC. 


GENERAL EASTERN AGENTS FOR FiBRE-GRAPHITE BEARINGS WHICH 


REQUIRE NO OIL. 


__ (CHICAGO —LINK LINK BELT MACHINERY 


Roller Chains, Steel Drag, 
Steel Cable and d Special Chains 


ELEVATING 
wo CONVEYING 
MACHINERY 


FOB HANDLING MATERIAL OF ALL KINDS 


POWER TRANSMISSION 
MACHINERY. 


conveyors, 


distance Conveying. 


Columbus, Ohio. Send for 


PENNSYLVANIA “WIRE WORKS, 
233 AND 235 ARCH STREET, PHILADELPHIA, 
EDWARD DARBY & SONS, 


Samarra w BRASS, COPPER, STEEL OR IRON WIRE CLOTH, 


HEX. NETTINGS, WIRE LATH AND FENCING. 
Poundry Riddles, Casting Brushes, Sand and Coal Screens, Shovels, Wrought Iron Railing for Banks, Offices, Resi- 


dences ; Ornamental Brass Work, Wire Work and Wire Window Guards. 


ESTABLISHED 1844, 


SAMUEL H. FRENCH & CO., 
Painters’ and Builders’ Supplies, 


Buck Lead, Best and Most Durable White Paint Manufactured. 
PEERLESS COLORS FOR MORTAR. 


Send for Circulars and Catalogue. 


FIILADELPHIA, PA. 
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| EMPIRE FIRE- PROOFING co. MANUFACTURERS AND CONTRACTORS 


FOR EVERY DES@RIPTION OF 
| Hollow, Solid and Porous A Ky Ee For Fire-Proof Buildings, 
; | Pittsburgh Office: Cor. Wood Street and Sth Ave. 

ome Office: No, 1303 Monadnock Block, Cor. Jackson & Dearborn Sts, ] ) 


PIONEER FIREPROOF CONSTRUCTION CO. 


1546 80. CLARK STREET, CHICACO. 
MANUFACTURERS AND CONTRACTORS FOR EVERY DESCRIPTION OF 


HOLLOW TILE AND POROUS TERRA-COTTA FOR FIREPROOFING BUILDINGS. 


Contracts taken in all parts of the United States. Send for Illustrated Catalogue and Price List. 


HARDWOOD FLOORS. 


Wood Carpets, 
Parquet Floors, 
Rug Borders. 
SEND FOR BOOK OF DESIGNS. 


E. B. MOORE & CO., 


@l 48 and 50 Randolph Street, 
CHICAGO, ILL. 


as we all know, are words used to (jy 
express comparative degrees of merit. 


GLOBE 
BUSINESS 
FURNITURE 


is free from such comparison for it 
all ranks in the superlative degree. 


Office Partitions, 


Bank Fixtures, 

Yabo) Desks, he 

are Mob for their superiority of ee 


workmanship and beauty of finish, as ee 
well as for -their sterling qualities. fae. 


Illustrated and descriptive 
Catalogue--g6 pages--free. 


The Globe Co. Be 
Eastern Branch. 42 Beaver St., N. Y. ey 


DO You} KNOW That it isan easy matter to keep yourself posted about at that is appearing gin at. the Teche 
nical Papers, English as well as American? See ** The Technical Index "in this Magazine, 
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5. Wilks Mfg. G0. 


MANF’T’R 


erchant & Co.’s Graduated 


§ HOT 
Copper A REATERS 
Metal Tile Steam Generators, 
Steel : “STEEL,” No Sections or Flues, 
Spanish ror Tif STRONG, SIMPLE, 
Pattern _DURABLE. 
Conical Towers 
Circular is required. 
Roofs, etc. Seno FoR CATALOGUE. 
123 S. Clinton St., 
Saves 50 per CHICAGO. 
cent. in Material, | N. S. BOUTON, President. ” 
and more in La- Folding Beds, 


Metal Chairs. 
DURABLE 

 STORM-PROOF 
PATENT APPLIED FOR 


Full information with prices mailed on application. 
Nawvou Merchant & Co. 


(inconponareo.) MANUFACTURERS. 


MORSE ELEVATOR WORKS. 


MORSE, WILLIAMS & CO.,- 


Manufacturers and Builders of 


ELECTRIC, HYDRAULIC, BELT AND HAND POWER ASS! 


PASSENGER & FREIGHT ELEVATORS. | 
OFFICE: 1105 Frankford Avene, Philadelphia, Pa. 


FFICES; New York, 108 Liberty St. Boston, 33 Lincoln St, 
BRANCH 0 New Haven, Conn., 82 Church St. Wasuincton, D. C., 1116 E St., N.W. 


NEW YORK.92&94 LIBERTY ST. 
BOSTON. 53 STATE STREET. 
DETROIT. HODGES BUILDING. 
ATLANTA.GA.INMAN BUILDING 


M AY For each copy of the May 1891, number of this magazine, returned to us in 
good condition we will pay 75c. in cash or exchange copies. 
1 8 yy 1 . THE ENGINEERING MAGAZINE Co., Times Building, N. Y. 


3 
GRAVES ELEVATORS “ 
‘PASSENGER& FREIGHT SAFETY, SPEED = 
AND ECONOMY COMBINED. ee 
SEND FOR CATALOGUE. 


THE CONTINENTAL TIN PLATE WORKS, the following brands of American Tin 
Terne Plates. These Plates are all meds by the Pam Oi Process, and have heavier coating 


than many imported plates now sold. MaRS NEPTUNE, HERCULES, | ; 
EACLE, VENUS, ‘ANCHOR,’ ERLY, | 


any other American Plates. They are square 
assorted. No wasters inthe soxes, Send for sample boxes and prices. 


N. B.--Prompt shipments and lowest freight rates guaranteed. PHILADELPHIA. 


AMERICAN TIN AND TERNE PLATES. 


We beg to inform our friends and the Trade that we are making at our works in Lg ya 


We offer these plates at the of the same qualit: and any or 
and stampe , and are care! 


GUMMEYT, SPERING & CO., 


James A. Miller & Bro. 


129-131 South Clinton Street, Chicago. 


Tile and Iron Roofers . 


Galvanized ~ Cornices, Bays, 
Iron and Copper Skylights, etc. 


Special Attention to Large First-class Work Fully Guaranteed. 


PROOFING. 


Our Solid Parti- 
tions, inches 


VERMIN and SOUND 
, and cost 
much less than tile . 


INVESTICATE OUR SYSTEM OF 


_-= Our heavy, dia- 
mond-shaped mesh 
METAL 
makes the neatest 
and best lawn 
fence on the mar- 


are FIRE, 


With our EXPANDED METAL STEEL © on LATH we can make your house 
PROOF, with but little more than in wood lath. 


Our SOLID CONCRETE CEMENT FLOOR SYSTEM is formed by springing li she steel chan- 
nels which rest on the beams, then filling in with cement and concrete, using EXPANDED METAL 
as a Binder. WRITE FOR CATALOGUES. 

N. W. Expanded Metal Co., Chicago, Ill. Central Expanded Metal Co., Pittsburgh, Pa. 
St. Louis Expanded Metal Co., St. Louis, Mo. Wm. C. Lewis, Bldrs.’ Ex., Washington, D.C. 
J. K. Combs, 107 Chambers St., New York. Rutter & Merritt, Ltd., 1024 Ridge Ave., Phila. 


Please mention The Engineering Magazine when you write. 
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THE CLOBE VENTILATOR. 
SEMPLE, HANDSOME, STORM-PROOF AND CHEAP. NOISELESS, DURABLE AND STATIONASR 
Perfect Ventilation for Public and Downward Drafts in Chimneys and 
Private Buildings, ~ Lamps Cured. 
Comfort for your Churches, Schools for Factories, Barns, Hosgh 
tals cad other GLOBE VENTILATOR CO. 
TROY, N. Y. 


Send fer Catalogue Ne. 4.°——— 


= Food, Warmth and Pure Air 
: Are the essentials of life. THE JACKSON VENTILATING GRATE 


supplies the latter two at less cost than any other system, 


' EDWIN A. JACKSON & BRO., 50 Beekman St , NewYork. 


Send for 
Catalogue No. 10. 


American Kotler Company. 


MANUFACTURERS OF ... 
Steam and Hot Water Heating Boilers. 


Famous throughout the world for their modern design an1 
efficient and economical operation. 


A System of heating that maintains in all parts of the house in any 
weatner, 2 »mfortable, healthful and even temperature. 


We are sole manufacturers of the following well-known heaters : 


For Steam, 


** American,’’ ‘‘ Florida,”’ 
**Modern,’’ ‘‘ Soleil.’’ 


For Hot Water. 


ss ‘“‘Advance,”’ ‘‘Bolton,’”’ ‘‘Little Ciant,”’ 
Perfect Hot Water Heater. ‘‘Perfect,’’ ‘‘Spence,’’ ‘‘ Tropic.”’ 
—=—=Wrrite for Catalogues. 


“American Kotler Company. 


BOSTON. NEW YORK. CHICAGO. PORTLAND, ORE. 


BROOMELL, SCHMIDT & CO., Limited 


Main Office and Works, YORK, PA. 
we ~ Philadelphia Office and Wareroom, {46 North 3d St. 


Steam Heating. + Boilers. * Tanks. * Smoke Stacks. 


SEND SPECIFICATIONS FOR PRICES 
ESTABLISHED 1856. 


HENRY MAURER & SON, 


Manufacturers of 


FIRE-PROOF BUILDING MATERIAL 


Of every description, Hollow Brick made of Clay for Flat Arches, Partitions, Furring, etc. 
Porous Terra-Cotta, Fire-Brick, ete., ete. 
Works, MAURER, N. J. OFFICE AND Depot, 420 EAST 230 STREET, New York. 
Send for 1894 Catalogues on ‘ Fireproofing *’ and “ Fire-Brick.”’ 
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Heating and ( | ooking A pparatus | 
N THE selection of the heating apparatus for a detached suburban dwelling, : i 


different conditions confront one from those obtaining in the closely built- 
in city residence. To properly heat any country house the governing circum- 
stances of size, situation and surroundings should be taken into intelligent 
=} consideration. Hence it is frequently that 
the satisfactory heater of the one will not | 
perform adequate service in the other. The 
owner, who pays the bills for something 
which should, and is expected to do, but 
does not always measure up to his domes- 
tic needs, is the one upon whom the 
discomfort of an imperfectly heated house 
falls. 


meemmenet el We have been in the heating business 
BOYNTON’S over 50 years and have studied it from A to 
_Z. Asan outcome of our long experience, 

FURNACES, and extensive facilities, there are no better 
STEAM HEATERS, goods manufactured than ours. They main- 

HOT WATER aCe | tain the good name long ago fairly earned, 

RANGES, and embody the best up-to-date features 

there are in construction and efficiency of 
operation. Before you give out your con- 
tract for heating take measures to ‘inform 
yourself”’ regarding this important matter. 


Write for illustrated catalogue, and tell 
us something about your heating wants in F 
your new house, whether you have planned 
for hot-air, steam or hot-water, and the 
1 kind of range you prefer. Wecan send you 
Cs some goood suggestions at least. 


THE BOYNTON FURNACE CO., 


207 and 209 Water Street, New York. 


195 and 197 Lake Street, Chicago. 


Please mention The Engineering Magazine when you write, 
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TTT STEAM AND HOT-WATER HEATING APPARATUS 


For Public Buildings, Residences, eto, 
OUR SPECIALTIES: 
Mercer Boiler, 
The Union Hot-Water Radiator, 
Cold’s Patent Sectional Boller 
Mill’s Patent Safety B>iler, 
Reed’s Cast Iron Radia‘“ors, 
Indirect Pin adiators. 


BS. SITE Co. 


Mass. 137 Centre Street, New York. 
CEND FOR CIRCULARS. 


111 & 113 LAKE STREET, 
CHICAGO, ILL. 
Received the bigbest Award at the World's Columbian Exposition 


ON THEIR CELEBRATED 


AMERICAN RADIATORS. 
These Radiators 
to heat thé great Fair Buildings. 
Unlversaty Acknowledged Superior to Other Makes. 


Contract secured at World’s Fair Exhibit for four car loads of 
“American” Steam Radiators to be used in the new Municipal 
Building, Hamburg, Germany. 


Best Facilities and Largest Assortment in the World. 
BRANCHES: 
1853 FORTY YEARS 1893 
AND 
STILL WE LEAD 
WITH 


DUNNING BOILERS 


UNRIVALLED SUCCESS. 
Manufactured 


Brick Set or Portable, Steam or Hot Water, 
Hard or Soft Coal, Twelve Varieties, by 


NEW YORK GENTRAL IRON WORKS 60. 
04 EXCHANGE ST., GENBVA, Y. 
Calalogue free. TRADE MARK. 
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MISCELLANEOUS 


A BREAKDO\. 
GOUBERT | OF YOUR ENCINE 


Means the stoppage of 


FEED-WATER your entire plant. 


i Are due to water 
i the 
[s the result of the bestengineer- | H 


ing experience in the utilization 


oft exhaust steam. Meets the re- 
quirements of i 


HIGH PRESSURE, 
FREE EXHAUST, | Removes all water in the steam 
GREAT DURABILITY, | and delivers 


| Specially adapted to . ABSOLUTELY DRY STEAM 
CONDENSING ENGINES, posirive SAFEGU 


The Goubert Mfg. (0., | = Send for Catalogue to 
TRE APE Mat 


Gor, Gorslandts New | 144 16 ChurchSt,, cor, Cortlandt, NEW 


FROM 10 TO 2,000 LBS, WEIGHT. 


Hundreds of testimonials showing 
these castings have proved the most sate 
ie 3 T0 20002 isfactory and economical for all purposes 
vA LBS requiring strength and durability. 


CRS CHROME STEEL WORKS, 


BROOKLYN, N. Y. 


CORRUGATED FURNACES, 


MARINE 
and LAND |. 
BOILERS 


Made in sizes from 28 to 60 inch- 
on in Diameter, 


WITH PLAIN OR FLANGED ENDS. 


THE GONTINENTAL IRON WORKS. 


THOMAS F. BOWLAND, President. WARREN E. HILL, P 
THOMAS F. ROWLAND, Jr., Treasurer. CHAS. H. CORBETT, { Vice-Presidents. 


BROOKLYN, N.Y. 


Please mention The Engineering Magazine when yo write. 
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Insulated Wires and Gables 


THE OKONITE CO., Ltd. 
13 PARK ROW, N. Y. 


W.L. CaNDEE, 
H. Durant CHEEVER, 
Geo. T. Manson, Gen’! Supt. 
W. H. Hoopains, Secy. 


PURPOSES. 


With 
Reversible 
Link 
Motion, or 
Patent 
Improved 
Friction. 


DOUBLE DRUM FRICTION MINE HOIST. 
ALSO HOISTING ENCINES FOR CONTRACTORS, 
ENCINEERS, BUILDERS. 

300 STYLES AND SIZES. OVER 10,000 IN USE. 


LIDGERWOOD MFG. COMPANY, 


Send for Latest Catalogue. 96 LIBERTY ST., NEW yout: 


PRINTED BY CLARK & ZUGALLA N.Y. 


3 
The Highest Grade. 
4 


BUCYRUS 


OF 


PLACER MINING 


ON LAND OR IN RIVERS. 


Uses very little water, 


| 

| 

| 

| Treats large quantities, 

| 

| Costs little to operate. 


‘ WRITE FOR PARTICULARS. 


BUCYRUS STEAM 
DREDGE 


SOUTH MILWAUKEE, 
wis. 
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